Third Port Pier Replacenent 3RDPORT

SECTI ON 02220

SI TE DEMOLI TI ON

PART 1  GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the
basi ¢ designation only.
AVERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI)
ANSI Al10. 6 (1990) Denolition Operations
Al R- CONDI TI ONI NG AND REFRI GERATI ON | NSTI TUTE ( ARI)

ARl CGuideline K (1997) Containers for Recovered
Fl uor ocar bon Refrigerants

CODE OF FEDERAL REGULATI ONS ( CFR)

40 CFR 82 Protection of Stratospheric Ozone;
Refri gerant Recycling

49 CFR 173. 301 Shi pnent of Conpressed Gas Cylinders
DEFENSE LOGJ STI CS AGENCY (DLA)

DLA 4145. 25 St orage and Handling of Conpressed Gases
and Liquids in Cylinders

DEPARTMVENT OF DEFENSE ( DOD)
DOD 4000. 25-1-M Requi si tioning and | ssue Procedures
M LI TARY STANDARDS (M L- STD)
M L- STD- 129 (Rev. N) Marking for Shipnent and Storage
1.2 MEASUREMENT AND PAYNMENT
1.2.1 Pi er Superstructure

The denolition and renoval of the existing pier superstructure shal

include all trusses, firewall, beans, decking, sheds, electrical, plunbing,
mechani cal works, and ot her niscellaneous pier elenents, and shall be paid
for at the contract lunmp sumprice for "Pier Denolition". The lunp sum

price and payment made shall constitute full conpensation for furnishing
all plant, labor, materials, and equi pnent, and perforning any associ at ed
Contractor quality control, environnental protection, neeting safety
requirenents, tests and reports, and for performng all work required for
whi ch separate paynent is not otherw se provided. No neasurenent will be
made.

1.2.2 Tinmber Pile Renpval - Class A
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Renoval and disposal of the tinber piles to be conpletely pulled, as shown,
shal | be neasured for paynent per pile renmoved at the contract unit price
for "Tinber Pile Renpval - Class A'. The unit price and paynment nade shal
constitute full conpensation for furnishing all plant, |abor, materials,
and equi pnent, and perforning any associated Contractor quality control,
environmental protection, neeting safety requirenents, tests and reports,
and for performng all work required for which separate paynent is not

ot herw se provi ded.

1.2.3 Timber Pile Renoval - Cl ass B

Renoval and disposal of the tinber piles to be conpletely pulled or cut off
at the new dredged nud |line, as shown, shall be neasured for paynent per
pile renoved at the contract unit price for "Tinber Pile Renoval - C ass
B'. The unit price and paynment made shall constitute full conpensation for
furnishing all plant, |abor, materials, and equi prent, and perform ng any
associ ated Contractor quality control, environnental protection, neeting
safety requirenents, tests and reports, and for performng all work
required for which separate paynent is not otherw se provided.

1.2.4 Tinmber Pile Renpbval - Class C

Renoval and disposal of the tinber piles to be conpletely pulled or cut off
at a minimum el evation of -30 feet NGYD, as shown, shall be measured for
paynent per pile renoved at the contract unit price for "Tinber Pile
Renmoval - Cass C'. The unit price and paynent made shall constitute ful
compensation for furnishing all plant, |abor, materials, and equi pnent, and
perform ng any associated Contractor quality control, environmenta
protection, neeting safety requirenments, tests and reports, and for
performing all work required for which separate paynent is not otherw se
provi ded.

1.3  GENERAL REQUI REMENTS
Do not begin denolition until authorization is received fromthe
Contracting Oficer. Renove rubbish and debris fromthe project site; do
not allow accumul ati ons outside of approved areas. Store materials that
cannot be renpved daily in areas specified by the Contracting Oficer.
Denol i sh and renove materials containing asbestos and | ead in accordance
with Section 13281, "Engi neering Control of Asbestos Containing Mterials",
and t he drawi ngs.

1.4 DEFI NI TI ONS

1.4.1 Class | and Class Il Ozone Depl eting Substance (ODS)

Class | and Cass Il ODS are defined in Section, 602(a) and (b), of The
Clean Air Act.

1.5 SUBM TTALS

Subnmit the following in accordance with Section 01330, "Subnitta
Procedures."

SD- 01 Preconstruction Submttals

Locations of Existing Tinber Pier Piles;
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1

Submit a survey showi ng the | ocations and nunbers of all existing
tinmber piles to be removed or cut-off. The survey shall be
performed and stanped by a licensed surveyor, and be accurate
enough to confirmthe as-built draw ngs and docunent any additiona
piles installed since the pier was constructed. The survey shall be
submitted in a digital format (AutoCAD *.dwg or *.dxf) and paper
format with the proposed pile | ayout shown as a reference on the
same survey drawi ngs. The piles shall be shown | ocated based on

t he coordi nate system shown and include direction of pile batter
and sl ope.

SD-07 Certificates
Demolition plan; G
Noti fi cations;

Submit proposed sal vage, denolition and renoval procedures to the
Contracting O ficer for approval before work is started.

SD- 11 O oseout Submttals
Recei pts
6 REGULATORY AND SAFETY REQUI REMENTS

Conply with federal, state, and |local hauling and di sposal regul ations.

In addition to the requirenents of the "Contract C auses," safety
requirenents shall conformwi th ANSI Al0. 6.

.6.1 Recei pts;

Submit a shipping receipt or bill of lading for all containers of ozone

depl eti ng substance (ODS) shipped to the Defense Depot, Richrmond, Virginia.

.7 DUST AND DEBRI S CONTROL

Prevent the spread of dust and debris and avoid the creation of a nuisance
or hazard in the surrounding area. Do not use water if it results in
hazar dous or objectionable conditions such as, but not limted to, ice,

fl oodi ng, or pollution.

. 8 PROTECTI ON

.8.1 Traffic Control Signs

Where pedestrian and driver safety is endangered in the area of renoval
work, use traffic barricades with flashing Iights. Notify the Contracting
Oficer prior to beginning such work. Any interference with boat or barge
shal | be handl ed t hrough the base control tower.

.8.2 Exi sting Work

Protect existing work which is to remain in place, be reused, or remain the
property of the Governnent. Repair itens which are to remain or which are
to be sal vaged, and whi ch are damaged during performance of the work, to
their original condition, or replace with new Do not overload structura
el ements and pavenents to remain. Provide new supports and reinforcenent
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for existing construction weakened by denolition or renoval work. Repairs,
rei nforcenent, or structural replacenent nust have Contracting O ficer
appr oval

1.8.3 Facilities

Protect electrical and nechanical services and utilities. \Were renoval of
existing utilities and pavenent is specified or indicated, provide approved
barri cades, tenporary covering of exposed areas, and temnporary services or
connections for electrical and nechanical utilities.

1.9 BURNI NG
Burning will not be permtted.
1.10 RELOCATI ONS

Performthe renoval and reinstallation of relocated itenms as indicated with
workmen skilled in the trades involved. Repair itens to be rel ocated which
are danmaged or replace danaged itens with new undamaged itens as approved
by the Contracting O ficer.

1.11 Requi red Dat a

Denolition plan shall include procedures for careful renpval and

di sposition of materials specified to be sal vaged, coordination with other
work in progress, a disconnection schedule of utility services, and a
detail ed description of nethods and equi prent to be used for each operation
and of the sequence of operations. Include statements affirm ng Contractor
i nspection of the existing pier deck and its suitability to performas a
safe working platformor if inspection reveals a safety hazard to workers,
state provisions for securing the safety of the workers throughout the
performance of the work.

PART 2 PRODUCTS
Not used.

PART 3 EXECUTI ON

3.1 EXI STI NG FACI LI TIES TO BE REMOVED

3.1.1 Structures
Renove indicated existing structures as shown. Also, reference attached
appendi x of photographs for existing conditions. Explosives shall not be
used.

3.1.2 Uilities and Rel ated Equi prent
Renove existing utilities , as indicated and term nate in a nanner
conform ng to the nationally recognized code covering the specific utility
and approved by the Contracting Officer. Renove neters and rel ated
equi pnent and deliver to a location in accordance with instructions of the
Contracting Officer. If utility lines are encountered that are not shown
on drawi ngs, contact the Contracting O ficer for further instructions.

3.1.3 Pavi ng, Slabs and Concrete
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Sawcut concrete and asphaltic concrete paving and sl abs as indicated al ong
straight lines to a depth equal to the thickness of the concrete pier deck,
and not |less than 3 inches el sewhere. Provide neat sawcuts at linmts of
pavenent renoval as indicated.

3.1. 4 Renoval of Pier Deck

No part of the structure shall be allowed to fall into the water. Any
debris of material that falls in the water nust be renoved. The pier shal
be removed by non-shattering methods. Shattering means any nethod which
woul d scatter debris. A wecking ball is not acceptable.

3.1.5 Pat chi ng

Were renoval s | eave hol es and damaged surfaces exposed in the finished
wor k, patch and repair these hol es and damaged surfaces to match adj acent
finished surfaces. Were newwork is to be applied to existing surfaces,
performrenoval s and patching in a manner to produce surfaces suitable for
recei ving new work. Finished surfaces of patched area shall be flush with
the adjacent existing surface and shall nmatch the existing adjacent surface
as closely as possible as to texture and finish

3.1.6 Ai r Conditioning Equi prent

Renove air conditioning equi pnent without rel easing chlorofluorocarbon
refrigerants to the atnosphere in accordance with the Cean Air Act
Amendrment of 1990.

Recover all refrigerants prior to renoving air conditioning equi pnent and
di spose of in accordance with the paragraph entitled "D sposal of Ozone
Depl eti ng Substance (ODS)."

3.1.7 Cylinders and Cani sters

Renove all fire suppression systemcylinders and canisters and di spose of
in accordance with the paragraph entitled "Di sposal of Ozone Depl eting
Subst ance (ODS)."

3.2 FI LLI NG

Fill holes and ot her hazardous openi ngs as indicated.
3.3 DI SPCSI TI ON OF MATERI AL
3.3.1 Title to Materials

Except where specified in other sections, all materials and equi pnent
renoved, and not reused, shall becone the property of the Contractor and
shal | be renoved from Governnment property, and di sposed of in accordance
with all local, state, and federal regulations. Title to materials
resulting fromdenolition, and materials and equi prent to be renoved, is
vested in the Contractor upon approval by the Contracting O ficer of the
Contractor's denolition and renoval procedures, and authorization by the
Contracting Oficer to begin denmolition. The Government will not be
responsi ble for the condition or |oss of, or damage to, such property after
contract award. Materials and equi prent shall not be viewed by prospective
purchasers or sold on the site.
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3.3.2 Reuse of Materials and Equi prent

Renove and store materials and equi pnent listed and indicated to be reused
or relocated to prevent damage, and reinstall as the work progresses.

3.3.3 Sal vaged Materials and Equi prent

Renove materials and equi pnent that are indicated to be renoved by the
Contractor and that are to remain the property of the Government, and
deliver to a storage site as directed within 2 mles of the work site.

3.3.4 Di sposal of Ozone Depl eting Substance (ODS)

Prevent discharge of Class | and Class Il ODS to the atnosphere. Place
recovered ODS in cylinders nmeeting ARl Quideline K suitable for the type
ObS (filled to no nore than 80 percent capacity) and provide appropriate

| abel ing. Recovered ODS shall be renoved from Governnent property and

di spose of in accordance with 40 CFR 82. Products, equi pment and
appl i ances containing ODS in a seal ed, self-contained system (e.g.
residential refrigerators and wi ndow air conditioners) shall be disposed of
in accordance with 40 CFR 82.

3.3.4.1 Fi re Suppression Containers
Fire suppression systemcylinders and canisters with electrical charges or
initiators shall be deactivated prior to shiprment. Also, safety caps shal
be used to cover exposed actuation nechanisns and di scharge ports on these
speci al cylinders.

3.3.5 Transportati on Guidance
Shi pnent of all ODS containers shall be in accordance with ML-STD 129, DLA
4145. 25 (al so referenced one of the followi ng: Arny Regulation 700-68,
Naval Supply Instruction 4440.128C, Marine Corps Order 10330.2C, and Air
Force Regul ation 67-12), 49 CFR 173. 301, and DOD 4000. 25-1-M

3.4  CLEANUP

3.4.1 Debri s and Rubbi sh
Renove and transport debris and rubbish in a manner and frequency which
will prevent spillage on pavenents, streets or adjacent areas. Cean up
spil l age from pavenents, streets and adjacent areas.

-- End of Section --
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SECTI ON 02221
EXCAVATI ON, FILLI NG AND BACKFI LLI NG

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AVERI CAN SOCI ETY OF TESTI NG AND MATERI ALS (ASTM

ASTM D 422 (1963; R 1990) Particle Size Analysis of
Soil's

ASTM D 1556 (1990) Density and Unit Weight of
Soil In-Place by the Sand-Cone Mt hod

ASTM D 1557 (1991) Laboratory Conpaction
Characteristics of Soil Using Mdified
Ef fort

(56,000 ft-Ibf/cu. ft. (2,700 KNemicu. m))

ASTM D 2216 (1992) Laboratory Deternination of
Water (Moisture) Content of Soil and Rock

ASTM D 2487 (1990) dassification of Soils For
Engi neeri ng Purposes

ASTM D 2922 (1991) Density of Soil and
Soi | - Aggregate I n-Place by Nucl ear Methods
(Shal | ow Dept h)

ASTM D 3017 (1988) Water Content of Soil and Rock
I n-Place by Nucl ear Methods (Shall ow Dept h)

ASTM D 4318 (1984) Liquid Limt, Plastic Linmt, and
Plasticity Index of Soils

VI RA NI A DEPARTMENT OF TRANSPORTATI ON (VDOT)

VDOT SPECS (January 1994) Road and Bridge
Speci fications

U S. ARW, CORPS OF ENG NEERS (COE)

EM 385-1-1 (1996) Safety and Heal th Requirenents
Manual

.2 DEFI NI TI ONS

2.1 Satisfactory Materials

Materials classified by ASTM D 2487 as GW GP, GM GC, SWand SP are
satisfactory as fill and backfill. The above listed materials plus SM are
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satisfactory in-situ. For utilities, satisfactory initial backfil
material is as specified in Part 2 - PRODUCTS

1.2.2 Unsatisfactory Materials

Materials classified by ASTM D 2487 as O., CH and Pt are unsatisfactory
in-situ. Unsatisfactory materials also include those naterials containing
roots and other organic matter, trash, debris, frozen naterials, stones

| arger than 3 inches in any direction, and material which cannot support
equi prrent or be properly conpacted due to excess noisture.

1.2.3 Cohesi onl ess and Cohesive Materials

Cohesi onl ess materials include materials classified in ASTM D 2487 as

GN @GP, SW and SP. Cohesive materials include materials classified as GC,
SC, M, CL, MH, and CH Materials classified as GMand SMw || be
identified as cohesionless only when the fines are nonpl asti c.

1.2.4 Degree of Conpaction

Degree of conpaction required is expressed as a percentage of the maxi num
density obtained by the appropriate test procedure presented in ASTM D
1557, abbrevi ated hereinafter as percent |aboratory nmaxi mum density.

1.2.5 Unstabl e Materi al

Unstabl e material shall consist of materials too wet to properly support
the utility pipe, conduit, or appurtenant structure.

1.3 SUBM TTALS

Subnit the following in accordance with Section 01330, "Subnitta
Procedures.”

SD- 08 Manufacturer's Instructions
Manuf acturer's Instructions;

Det ai | ed manufacturers instructions describing use of a product, system or
material, including special notices and material safety data sheets, if
any, concerning inpedance, hazards, and safety precautions.

SD- 06 Test Reports
Test Reports;

Copies of all laboratory and field test reports shall be submitted directly
to the Contracting Oficer, fromthe independent testing lab, within 72
hours of the conpletion of the test. Required soils tests for fill,
backfill, and subgrade naterials shall be submitted prior to beginning fill
and backfill operations.

1.4 SUBSURFACE DATA

Subsurface soil boring logs are attached to Section 01055 SO L BORI NG DATA.
The subsoil investigation report and sanples of naterials taken from
subsurface investigations may be exami ned at the Norfolk District. These
data represent the best subsurface information avail abl e; however,
variations may exist in the subsurface between | ocations.
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PART 2 PRODUCTS
2.1 SELECT GRANULAR NMATERI AL

Sel ect granular material shall consist of well-graded sand, gravel, crushed
gravel, crushed stone or crushed slag conposed of hard, tough and durable
particles, and shall contain not nore than 10 percent by wei ght of naterial
passing a No. 200 nmesh sieve and no | ess than 95 percent by wei ght passing
the 1-inch sieve. Maximum size shall be 3 inches.

2.2 I NI TI AL BACKFI LL MATERI AL

Initial backfill shall consist of select granular material or satisfactory
materials free fromrocks 1 inch or larger in any di nension or free from
rocks of such size as recomrended by the pipe manufacturer, whichever is
smal ler. Wen the pipe is coated or wapped for corrosion protection, the
initial backfill material shall be free of stones larger than 1 inch in any
di mensi on or as recomrended by the pi pe nmanufacturer, whichever is snaller.

2.3 BRI DA NG MATERI AL

Bridging material shall be clean gravel or sandy gravel neeting VDOT Size
No. 3 or No. 2, or approved equival ent.

2.4 PLASTI C MARKI NG TAPE

Pl astic marking tape shall be acid and al kali-resistant polyethylene film
6-inches wide with mninumthickness of 0.004 inch. Tape shall have a

m ni mum strength of 1750 psi |engthw se and 1500 psi crossw se. The tape
shal |l be manufactured with integral wires, foil backing or other neans to
enabl e detection by a netal detector when the tape is buried up to 3 feet
deep. The tape shall be of a type specifically manufactured for marking
and |l ocating underground utilities. The netallic core of the tape shall be
encased in a protective jacket or provided with other means to protect it
fromcorrosion. Tape color shall be as specified in TABLE 1 and shall bear
a continuous printed inscription describing the specific utility.

TABLE 1. Tape Col or

Red: El ectric

Yel | ow. Gas, QOI, Dangerous Materials

O ange: Tel ephone, Tel egraph, Tel evi sion,
Police, and Fire Comuni cations

Bl ue: Wat er Systens

G een: Sewer Systens

PART 3 EXECUTI ON

3.1 DRAI NAGE AND DEWATERI NG

3.1.1 Dr ai nage
Surface water shall be directed away from excavati on and construction sites
so as to prevent erosion and underm ning of foundations. Diversion
ditches, dikes and gradi ng shall be provided and mai ntai ned as necessary

during construction. Excavated sl opes and backfill surfaces shall be
protected to prevent erosion and sl oughing. Excavation shall be perfornmed
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so that the site and the area i medi ately surrounding the site and
af fecting operations at the site shall be continually and effectively
dr ai ned.

3.1.2 Dewat eri ng

Groundwater flowing toward or into excavations shall be controlled to
prevent sl oughi ng of excavation slopes and walls, boils, uplift and heave
in the excavation and to elinmnate interference with orderly progress of
construction. French drains, sunps, ditches or trenches will not be
permtted within 3 feet of the foundation of any structure, except with
specific witten approval, and after specific contractual provisions for
restoration of the foundation area have been made. Control mneasures shal
be taken by the time the excavation reaches the water |level in order to
mai ntain the integrity of the in situ material. Wile the excavation is
open, the water level shall be maintained continuously at |least 1 foot
bel ow the working | evel, or deeper as required to continue

construction.

3.2 EXCAVATI ON

Al'l excavation work shall be perfornmed in accordance with the safety
criteria of EM 385-1-1. Excavation shall conformto the di nensions and
el evations indicated for each structure, and footing except as specified
herei nafter, and shall include trenching for utility systens to a point 5
feet beyond the building |Iine of each structure, and all work incidental
thereto. Excavation shall extend a sufficient distance fromwalls and
footings to allow for placing and renoval of forms. Excavations bel ow

i ndi cated depths will not be permtted except to renove unsatisfactory
material. Unsatisfactory material encountered bel ow the grades shown shal
be renmoved as directed and replaced with satisfactory naterial. Paynent

therefor will be nmade in conformance with the CHANGES cl ause of the
CONTRACT CLAUSES, except for soil which becones unsatisfactory due to the
action or inaction of the Contractor in the performance of his work.
Satisfactory material renoved bel ow the depths indicated w thout specific
direction of the Contracting Officer shall be replaced at no additiona
cost to the Governnent to the indicated excavation grade with satisfactory
mat eri al s, except that concrete footings shall be increased in thickness to
the bottom of the overdepth excavations. Satisfactory material shall be

pl aced and compacted as specified in paragraph "FILLI NG AND BACKFI LLI NG "
Determ nati on of el evati ons and measurenents of approved overdepth
excavation of unsatisfactory material bel ow grades indicated shall be done
under the direction of the Contracting Oficer

3.2.1 Trench Excavati on

The trench shall be excavated as recommended by the manufacturer of the
pipe to be installed and in full conpliance with the safety criteria of EM
385-1-1. Trench walls below the top of the pipe shall be

sl oped, or made vertical, and of such width as reconmended in the

manuf acturer's installation manual. Where no nmanufacturer's installation
manual is available, trench walls below the top of pipe shall be made
vertical. Trench walls shall be shored, cut back to a stable slope, or

provi ded with equival ent neans of protection for enpl oyees who nmay be
exposed to noving ground or cave in accordance with EM 385-1-1. Trench
wal | s which are cut back shall be excavated to at |east the angle of repose
of the soil. Special attention shall be given to slopes which my be
adversely affected by weat her or nmoisture content. The trench wi dth bel ow
the top of pipe shall not exceed 24 inches plus pipe outside dianeter
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3.

(O D.). \Were recommended trench wi dths are exceeded, redesign

stronger pipe, or special installation procedures shall be utilized by the
Contractor. The cost of redesign, stronger pipe, or special installation
procedures shall be borne by the Contractor wthout any additional cost to
the Governnent.

.2.1.1 Bottom Preparation for Utilities

The bottons of trenches shall be accurately graded to provide uniform
bearing and support for the bottom quadrant of each section of the pipe.
Bel | hol es shall be excavated to the necessary size at each joint or
coupling to elimnate point bearing. Stones of 3 inches or greater in
any di nensi on, or as reconmended by the pipe manufacturer, whichever is
smal l er, shall be renpbved to avoid point bearing.

. 2.2 Excavation for Appurtenances

Excavation for manhol es, catch-basins, inlets, or simlar structures shal

be sufficient to |l eave at |least 12 inches clear between the outer

structure surfaces and the face of the excavation or support nenbers of
sufficient size to pernit the placenent and removal of forns for the ful

Il ength and width of structure footings and foundati ons as shown. Renova

of unstable material shall be as specified above. Wen concrete or masonry
is to be placed in an excavated area, special care shall be taken not to
disturb the bottom of the excavation. Excavation to the final grade |eve
shall not be made until just before the concrete or nmasonry is to be placed.

. 2.3 Jacki ng, Boring, and Tunneling

Unl ess ot herwi se indicated, excavation shall be by open cut except that
sections of a trench may be jacked, bored, or tunneled if, in the opinion
of the Contracting O ficer, the pipe, cable, or duct can be safely and
properly installed and backfill can be properly conpacted in such sections.

.2.4 St ockpi | es

St ockpil es of satisfactory materials shall be placed and graded as
specified. Stockpiles shall be kept in a neat and well drained condition,
gi ving due consideration to drainage at all times. Excavated satisfactory
and unsatisfactory materials shall be separately stockpiled. Stockpiles of
satisfactory materials shall be protected from contamni nati on which may
destroy the quality and fitness of the stockpiled material. |If the
Contractor fails to protect the stockpiles, and any material becones
unsati sfactory, such material shall be renpved and replaced with
satisfactory material from approved sources at no additional cost to the
CGovernment. Locations of stockpiles of satisfactory materials shall be
subject to prior approval of the Contracting Oficer

.3 CLASSI FI CATI ON OF EXCAVATI ON

No consideration will be given to the nature of the materials, and all
excavation will be designated as uncl assified excavation

.4 BLASTI NG

Blasting will not be pernmitted.

5 SHORI NG
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Shoring, including sheet piling, shall be furnished and installed as
necessary to protect worknen, banks, adjacent paving, structures, and
utilities. Shoring, bracing, and sheeting shall be renpved as excavations
are backfilled, in a manner to prevent caving. All sheet pile shoring
systens to be prepared by a registered Professional Engineer and submitted
to the Contracting O ficer for review and accept ance.

3.6 UTI LI TY AND DRAI N TRENCHES

Trenches for underground utilities systens and drain |lines shall be
excavated to the required alignments and depths. The bottonms of trenches
shal |l be graded to secure the required slope and shall be tanped if
necessary to provide a firm pi pe bed. Recesses shall be excavated to
acconmodate bells and joints so that pipe will be uniformly supported for
the entire | ength.

3.7 BORROW VATERI AL

Borrow materials shall be selected to neet requirenments and conditions of
the particular fill for which it is to be used. Borrow materials shall be
subj ect to approval

3.7.1 Sel ecti on

Borrow materials shall be obtained fromsources outside the linmts of
Government -controll ed | and. The source of borrow material shall be the
Contractor's responsibility. Unless otherw se provided in the contract,
the Contractor shall obtain fromthe owners the right to procure material,
shall pay all royalties and other charges involved, and shall bear all the
expense of devel opi ng the sources, including rights-of-way for hauling.

3.8 EXCAVATED NMATERI ALS

Satisfactory excavated material required for fill or backfill shall be

pl aced in the proper section of the permanent work required under this
section or shall be separately stockpiled if it cannot be readily placed.
Satisfactory material in excess of that required for the permanent work and
all unsatisfactory material shall be disposed of off Governnent property.

3.9 PREPARATI ON OF SURFACES FOR FI LL

The ground surface shall be broken up to a minimumdepth of 6 inches,
pul veri zed, and conpacted to the specified density. Wen the subgrade is

part fill and part excavation or natural ground, the excavated or natura
ground portion shall be scarified to a depth of 6 inches and conpacted as
specified for the adjacent fill. Material shall not be placed on surfaces

that are muddy, frozen, or contain frost. Conpaction shall be acconplished
by equi pnment well suited to the soil being conpacted. Material shall be
nmoi stened or aerated as necessary to provide the noisture content that wll
readily facilitate obtaining the specified conpaction with the equi pnent
used. Aeration shall include disking, harrow ng, mxing, and other nethods
as may be necessary to achieve the proper noisture content.

3.10 FI LLI NG AND BACKFI LLI NG
Satisfactory materials shall be used in bringing fills and backfills to the
I'ines and grades indicated and for repl acing unsatisfactory material s.

Material s which are unsatisfactory solely due to excess noisture shall be
spread, disked, and aerated prior to placing. Satisfactory materials shal
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be placed in horizontal |ayers not exceeding 8 inches in | oose thickness,
or 6 inches when hand-operated conpactors are used. After placing, each

| ayer shall be plowed, disked, or otherw se broken up, npistened or aerated
as necessary, thoroughly nixed and conpacted as specified. Backfilling
shall not begin until construction below finish grade has been approved,
underground utilities systenms have been inspected, tested and approved,
forms renoved, and the excavation cl eaned of trash and debris. Backfil

shal | be brought to indicated finish grade. Backfill shall not be placed
in wet or frozen areas. Where pipe is coated or wapped for protection
agai nst corrosion, the backfill material up to an elevation 2 feet above

sewer lines and 1 foot above other utility lines shall be free from stones
|larger than 1 inch in any dinension. Heavy equi pnent for spreadi ng and
conpacting backfill shall not be operated closer to foundation or retaining
wal | s than a distance equal to the height of backfill above the top of
footing; the area remnaining shall be conpacted in |ayers not nmore than 4
inches in conpacted thickness with power-driven hand tampers suitable for
the material being conpacted. Backfill shall be placed carefully around
pi pes or tanks to avoi d damage to coatings, w appings, or tanks. Backfil
shal | not be placed agai nst foundation walls prior to 7 days after
conpletion of the walls. As far as practicable, backfill shall be brought
up evenly on each side of the wall and sloped to drain away fromthe wall
Reconpacti on over underground utilities and heating |ines shall be by hand

t anmpi ng.
3.10.1 Bedding and Initial Backfill for Utilities

Beddi ng shall be of the type and thickness shown or specified. Initial
backfill material shall be placed and conpacted with approved tanpers to a
hei ght of at |east one foot above the utility pipe or conduit. The
backfill shall be brought up evenly on both sides of the pipe for the ful
|l ength of the pipe. Care shall be taken to ensure thorough conpaction of
the fill under the haunches of the pipe.

3.10.2 Final Backfill for Uilities

The remai nder of the trench, except for special materials for roadways,
shall be filled with satisfactory material, and conpacted as specifi ed.

3.11 COVPACTI ON

Each | ayer of fill, backfill, and prepared subgrade shall be conpacted to
not | ess than the percentage of maxi num density specified bel ow

Percent Laboratory
maxi mum density

Cohesi ve Cohesi onl ess
nat eri al nat eri al
Fill, subgrade, and backfil
Under structures, paved areas,
around footings, and in
trenches 90 95

Conpacted surfaces that are disturbed by the Contractor's operations or
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adverse weat her shall be scarified and reconpacted as specified at the
Contractor's expense prior to further construction thereon. Water fl ooding
or jetting nmethods of conpaction shall not be used.

3.12  SPECI AL REQUI REMENTS

Speci al requirenents for both excavation and backfill relating to the
specific utilities are as foll ows:

3.12.1 El ectrical Distribution System

Direct burial cable and conduit or duct |ine shall have a m ni mum cover of
24 inches fromthe finished grade, unless otherw se indicated.

3.12.2 Pl asti c Marking Tape

Warni ng tapes shall be installed directly above the pipe, at a depth of
18 inches bel ow fini shed grade unl ess ot herw se shown.

3.13 FI NAL GRADE OF SURFACES TO SUPPORT CONCRETE

Excavation to final grade shall not be nade until just before concrete is
to be placed. Structures shall bear on undisturbed natural subgrade or on
conpacted fill. Subgrade whi ch becones di sturbed bel ow indi cated grade

shal |l be overexcavated and backfilled, as directed, with VDOl SPECS Size
No. 57 or No. 21A Stone at the Contractor's expense.

3.14 SA LS TESTS

Testing shall be the responsibility of the Contractor and shall be
performed by an approved comercial testing | aboratory or nmay be perforned
by the Contractor subject to approval. Laboratory tests for

moi sture-density relations conmplete with zero air voids curve, gradation,
and Atterberg limts shall be nade in accordance with the procedures
referenced in ASTM D 1557, ASTM D 422, and ASTM D 4318. Field

tests for density and noisture content shall be made in accordance with
ASTM D 1556 and ASTM D 2216 except that nmethod ASTM D 2922 may

be used to supplenent tests by nethod ASTM D 1556. Wen ASTM D

2922 is used, the calibration curves shall be checked and adjusted using
only the sand cone nethod as described in ASTM D 1556. ASTM D 2922
results in a wet unit weight of soil and when using this nethod, ASTM D
3017 shall be used to determine the noisture content of the soil. Wen
soil conditions exist, such as the presence of mica, which produce
inconsistent results by the nucl ear gauge nmethod D 2922, only nethod D 1556
shal |l be used. \Where results by Method D 2922 differ fromthose by Method
D 1556, the results by nethod D 1556 shall govern for contract conpliance.

The followi ng tests are required
a. A mnimmof one noisture-density test shall be performed for each
classification of fill material, backfill material, and existing

subgrade materi al

b. One Atterberg limts test and one gradation analysis is required
for every six field density tests

c. A minimmof one sand cone density test is required for every six
nucl ear gauge field density tests or fraction thereof. Wrksheets of
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sand density and sand cone calibration shall be subnmitted to the
Contracting O ficer prior to commrenci ng work and each tine a new supply
of sand is used.

d. A quart jar sanmple of each mpisture-density test material shall be
delivered to the Contracting Officer at the tine the test is obtained.

e. A pint jar sanple of each field-density test naterial shall be
delivered to the Contracting Officer at the tine the test is obtained.

f. Field density tests shall be performed as follows: a nininmm of
one test per lift per 100 linear feet of trench or fraction thereof is
required for fill nmaterial along a utility, a mninmmof one test per
lift per 50 square yards or fraction thereof is

required for fill material and a mninmum of one test per 50 square
yards or fraction thereof is required for conpacted ground surfaces
prior to filling. VLocations of all tests shall be at the direction of

the Contracting Oficer

3.15 GRADI NG

Areas shall be constructed true-to-grade, shaped to drain, and shall be
mai ntai ned free of trash and debris until final inspection has been
conpl eted and the work has been accepted.

3.16 PROTECTI ON

Settl ement or washing that occurs in graded or backfilled areas
prior to acceptance of the work shall be repaired and grades reestablished
to the required el evati ons and sl opes.

-- End of Section --
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SECTI ON 02362
PRESTRESSED CONCRETE PI LI NG

PART 1 GENERAL

1

1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AVERI CAN CONCRETE | NSTI TUTE ( ACl)

ACl 318/ 318R (1989; Rev 1992; Errata) Buil ding Code
Requirements for Reinforced Concrete

ACl SP-66 (1988) ACI Detailing Manua

AVERI CAN SOCI ETY FOR TESTI NG AND NMATERI ALS (ASTM

ASTM C 150 (1994) Portland Cenent

ASTM C 260 (1986) Air-Entraining Adm xtures for
Concrete

ASTM D 1143 (1981; R 1987) Piles under Static Axial

Conpressi ve Load
VI RA NI A DEPARTMENT OF TRANSPORTATI ON ( VDOT)

VDOT (1994) Road and Bridge Specifications

.2 BASI S FOR BI DS AND PAYMENT

2.1 Basis for Bidding

The contract includes a total of 508, 24-inch square piles having a tota
aggregate |l ength of approximately 60,200 |inear feet; dynamic analysis of 7
test piles; nobilization and denobilization for load testing; and two
(2)static load test to 350 tons or to failure, whichever occurs first. The
piles shall have an ultimate design |oad of 300 tons. The linear footage
of piles is based upon piles driven to the minimumtip el evati ons shown
with top of pile at the el evati on determ ned by the dinmensions and

el evations of structural conponents as shown on the structural plans and
assunes an additional length of 5 feet per test pile.

. 2.2 Basi s for Paynent

The Contracting O ficer shall have the right to increase or decrease the
total aggregate length of piles to be furnished and installed by changing
the pile locations or elevations, requiring the installation of additiona
piles, or directing the om ssion of piles fromthe requirenents shown and
specified. Payment for actual |engths of production piles driven in place
fromthe indicated top of pile elevation to the final tip elevation as
installed and approved, will be rmade at the contract unit price as bid. No
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1

paynent will be nmade for pile |l ength above the indicated pile cutoff

el evation, except that paynent for that remrai ning approved | ength of pile
not driven to the required tip elevation at the direction of the
Contracting Officer, will be nmade at the rate of 75 percent of the basic
contract unit price bid. The approved length of pile is defined as the

Il ength of pile fromthe indicated top of pile elevation, to the required
tip elevation as provided in the Contractor's approved production pile
schedul e. Paynent for the specified length of test piles driven in place
will be nade at the contract unit price. Piles required to be pulled at no
fault of the Contractor will be paid for at the basic contract unit price
for furnishing and driving pile in its original position, plus 50 percent
of this anpbunt to cover the cost of pulling. Such pulled piles, if
redriven, will be paid for at 50 percent of the basic contract unit price
for the length driven. Paynment for each required and approved pile cut-off
will be paid for in accordance with the CHANGES CLAUSE of the Contract.

Ful I Conpensati on

Payment is in accordance with the above paragraph "Basis for Paynent" shal

constitute full conpensation for furnishing all |abor, material, and
equi prent incidental to providing the piles as specified and indicated,
i ncludi ng nobilization and denobilization. The Contractor will not be

al | oned separate or additional paynment for w thdrawn, broken, or rejected
piles; for splices; or for cut-offs or build-ups, except as required by
conditions beyond the Contractor's control or responsibility and when
approved by the Contracting Oficer in witing.

Substitute Pile

In the event the Contracting Oficer directs the Contractor to instal
foundation piles of a size different fromthat specified, the difference in
the supplier's market price as of the date of bid opening, between that
originally specified and that specified in the change order, shall be
multiplied by the total number of linear feet of the substitute pile
actually installed and accepted. Payment to the Contractor, in accordance
with the precedi ng paragraph, shall be adjusted upward or downward, as the
case may be, by the foregoing anount.

Pil e Load Tests

The contract includes two (2) static pile load tests. The Contracting
Oficer reserves the right to increase or decrease the nunber of |oad
tests. Paynent for each conplete test loading of a single pile will be
made at the contract unit price per test, which price shall include

furni shing, placing, and renoving test apparatus and equi pnent, placing and
renovi ng test |oads, and furnishing the |load test report.

Dynamc Pile Analysis

The contract includes dynanmic analysis of seven (7) test piles in
accordance with the section "Dynamc Pile Analyses". The Contracting
Oficer reserves the right to increase or decrease the nunmber of test pile
anal yses. Paynent for each test pile analysis will be made at the contract
unit price per analysis, which price shall include furnishing, placing, and
renovi ng test sensors and equi pnent, nonitoring test pile installation,
perform ng Wave Equati on and CAPWAP anal yses, and furnishing the Dynamc
Test Pile Report.

3 SUBM TTALS
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Subnmit the following in accordance with Section 01330, "Subnitta
Procedures.”

SD- 03 Product Data
Pil e Locations and Tol erances; G

The contractor shall furnish drawi ngs, and data in the format of Table A
provi ded at the back of this Section, prepared by a registered |icensed
| and surveyor indicating final location of driven piles.

Pile Driving Equiprent;

Descriptions of all pile driving equiprment to be enployed in the work,
prior to commencenent of pile installations, including details of the pile
hamrer, power plant, |eads, pile cushion material, helnmet or cap, and
hamrer cushion material. Bounce chanber pressure rating curves or charts
shal |l be subnmitted for double acting (closed-end)di esel hamers.

Dynami ¢ Testing Equi pnent;

The Contractor shall submt information on the dynamic |oad testing
equi pnent proposed to be used, proposed nethods of operation, proposed
sequence of driving, and details of the pile driving hamer and accessori es.

This submttal shall as a m ni num

1. Provide details of the proposed pile driving hammer and a Wave Equati on
Anal ysis for selection of the hanmer along with a statenent of driving
procedure. The Wave Equation Drivability Analyses shall be conpleted by
the Contractor's Consultant for pile testing for each test pile | ocation
where different subsurface conditions exist, and shall al so consider the
subsurface conditions, proposed hammer assenbly, pile cap bl ock and cushi on
characteristics, pile properties and estimated | engths. Analyses shal

i ncl ude copi es of conputer input and output sheets and graphs show ng soi
resi stance versus bl ow count as well as maxi num tension and conpression
stresses versus blow count. Analyses shall be run at the estimated tip

el evation as well as other critical elevations selected by the Contractor's
Consultant for pile testing, to define maxi mum stress levels in the pile
during driving.

2. Provide details of the proposed dynam c |oad testing equi pnent. The
equi pnment to be used for dynamic testing of the pile hammer and soi
performance and for dynamic load testing of the test piles shall be a node
GCPC or a PAK Pile Driving Analyzer as manufactured by Pile Dynam cs, Inc.,
of O evel and, Chio, or approved equival ent.

3. Provide detailed procedure for conducting the dynamc pile |oad test,
and a description of the information which will be generated by the

equi prrent to be used for conducting the |load test. The detail ed
description shall explain how specific information on pile performance will
be evaluated to arrive at recomended installation procedures and esti mated
pil e capacity versus penetration

Load Testing Equi prent;

Provide details of the static |oad testing equi pment and procedures,
including the size, type, and length of reaction piles, description and
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sketch of the jacking apparatus and set-up, and description of jacking
saf ety equi pment and procedures, and calibration of jacking equipnent.

SD- 02 Shop Drawi ngs
Prestressed Concrete Piling; G

Contractor shall furnish to the Contracting Oficer draw ngs including shop
and erection details and details of collars, shoes, and enbedded or
attached lifting devices, prior to comencing the work or ordering
materials. Drawi ngs shall indicate pick-up and support points for piles.
Rei nforcing steel details shall conformto ACl SP-66

SD- 06 Test Reports
Static Load Test Report; G

Contractor shall furnish to the Contracting O ficer a conplete report on
the static load test, including a plot of applied | oad versus displ acenent
and all applicable information as specified in ASTM D 1143, within 7 days
of conpletion of load test. The report shall be prepared by or under the
di rect supervision of a registered professional engineer experienced in
pile load testing and |l oad test analysis. Wthin 7 days of receipt, or
within 10 days of receipt of the Dynanmic Test Pile Report, whichever occurs
|ater, the Contracting Oficer will determne the required tip elevation
and driving resistance required for permanent production piles. Fromthese
requirenents and fromindicated finish grade of structures, the Contractor
shal | prepare a production schedul e of the nunber of pernmanent piles of
each length, required tip elevation, driving resistance, and their

| ocation. This schedule shall be approved before any piles, except test

pil es, are ordered.

Dynamic Test Pile Report; G

The Contractor shall furnish, in accordance wth paragraph FI ELD TESTS AND
I NSPECTI ONS, a conplete printed report on the dynanic |oad tests,
including, but not limted to, a description of the pile driving equi pnent,
driving records for test piles, conplete test data (including the .X01
electronic data files), analysis of test data, and recommended al |l owabl e
design versus | oads penetration resistance and tip el evati on based on the
test results. The dynam c analysis shall include assessnent of hanmer
performance, pile stresses and integrity, and soil resistance during
installation, and shall include both CAPWAP and refined Wave Equati on

anal yses. The report shall be prepared by or under the direct supervision
of the Contractor's consultant for pile testing, who shall also inspect
installation of test piles and initial production piles. A mnimmof 10
days from subm ssion of the report shall be allowed for approval. The
Contractor shall use the Contracting Oficer's coments and t he approved
test report, along with the approved static |load test report and comments
where applicable, to prepare a schedul e of production pile |engths,
required tip elevations, driving resistance, and |ocations. The schedule
shal | be approved prior to ordering permanent production piles.

Concrete M x Proportions and Tests; G
I n accordance with referenced VDOT specifications, concrete m x design,
proportions and test results shall be subnitted and approved prior to

delivery of fabricated piles to the project site. Conpressive strength
results shall include 28-day test results as well as results fromtests
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taken prior to transfer of prestressing force.
Pile Driving;

A compl ete and accurate record of all driven piles shall be continually

mai ntai ned, and a copy shall be provided to the Contracting O ficer upon
request or within 5 days of conpletion of driving. The record shal

include the pile nunber or identification, |location, size, |length,

el evation of tip and top of pile, the nunber of blows required for each
foot of penetration throughout the entire length of the pile, the nunber of
bl ows per inch for the last 18 inches of penetration, and the tota

driving tinme. The record shall include the type and size of the hamrer,
the rate of operation, hanmer stroke or pressure gauge reading, the type
and di nensi ons of driving helmet or cap, and the cap-bl ock and pile cushion
used. Any unusual occurrence during driving of the pile shall be recorded
and i medi ately reported to the Contracting Oficer. The Contractor shal
notify the Contracting Oficer 10 days prior to driving of test piles and
performng static load tests. After installation is accepted, the conplete
record shall be submitted with the test results.

SD-07 Certificates
Material Test Reports and Certifi cates;

Copi es of material test reports shall be subnmitted within 24 hours after
conpletion of tests. The testing requirenents for materials incorporated in
ref erenced docunents will be waived provided the nmanufacturer subnits
certificate(s) stating that previously manufactured materials have been
tested by recogni zed | aboratories, that such nmaterials neet testing
requirenents specified, and that the materials furnished for this project
are of the sane type, quality, manufacture, and nake as that tested

Copi es of the test reports need not be submtted except as specifically
required by the Contracting Oficer.

SAMPLE CERTI FI CATE

The manufacturer hereby certifies that previously manufactured materials
have been tested by recogni zed | aboratories, that the tested material is of
the sane type, quality, manufacture, and formulation as that furnished for
this project, and that the tested material nmeets all the requirements of
the follow ng specifications:

SPECI FI ED MATERI AL TESTED MATERI AL

C- 150- 84 John Doe Conpany
Portl and Cenent

SI GNATURE AND TI TLE

1.4 QUALI FI CATI ONS

The work shall be perforned by a firmspecializing in the specified
foundati on system and havi ng experience in constructing and installing the
speci fied foundation systemunder sinilar subsurface conditions. The
Contractor shall provide a Piling Quality Control Representative (PQCR)
with full authority to direct the pile installation activities, and shal

al so provide an i ndependent Consultant for pile testing. The PQCR shal
provide full-tinme inspection of all pile handling and installation
activities, and shall have at |east 2 years experience in this field. The
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Contractor's consultant for pile testing shall be a professional Cvil

Engi neer licensed by the Commonweal th of Virginia, experienced in soil
mechani cs and foundati ons and having a mninumof two (2) years experience
monitoring pile installation and testing and using the specified pile
driving analyzer, and shall be fully independent of the Prime Contractor
and its subcontractors.

1.5 SUBSURFACE DATA
Subsurface soil data | ogs are shown in Section 01055 SO L BORI NG DATA. The
subsurface investigation reports and sanples of materials as taken from
subsurface investigations are available for exam nation at the Norfolk
District, 803 Front Street, Norfolk, Virginia.

PART 2 PRODUCTS

2.1 MATERI ALS

2.1.1  Adm xtures
Adm xtures shall be used at no additional cost to the Governnent. All
adm xtures shall conformto the requirenments of VDOT under Section 405 for
structures over tidal waters. Air-entraining adm xture shall conformto
ASTM C 260. Adm xtures containing chlorides shall not be used.

2.1.2 Aggr egat es

Aggregates shall conformto the requirenents of VDOl under Section 405 for
structures over tidal waters.

2.1.3 Anchor age

Anchorage and end fittings shall conformto ACl 318/ 318R and the
requi renents of VDOT for pile Anchorage.

2.1.4 Cenent
Cenent shall conformto the requirenents of VDOT under Section 405 for
structures over tidal waters. Cenent shall conformto ASTM C 150 except
Type 1V shall not be used.

2.1.5 G out
Grout materials used in prestressed piles shall conformto the requirenents
specified herein for concrete m xes. Adm xtures, when required for grout,
shal |l have no injurious effects on steel or concrete. Calciumchloride
shal |l not be used. The grout shall conformto VDOTI standards.

2.1.6 Prestressing Steel

Prestressing steel shall conformto the requirenents of VDOI under Section
405 for structures over tidal waters.

2.1.7 Rei nforcing Steel
Non- prestressed reinforcing steel shall conformto the requirenents of VDOT

under Section 405 for structures over tidal waters. Welding of reinforcing
steel shall be in accordance with VDOT standards.
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2.

1.8 Ties and Spirals

Steel for ties and spirals shall conformto the requirements of VDOT under
Section 405 for structures over tidal waters.

.1.9 Wat er

Water for mxing concrete shall conformto VDOT standards.

.2 MANUFACTURED UNI TS - GENERAL REQUI REMENTS

2.1 Pret ensi oned Pil es

Pret ensi oned piles may be solid and shall be cast as monolithic units of
honogeneous hi gh-strength concrete fromhead to tip and stressed with

hi gh-tensil e col d-drawn | owrel axation steel strands. Design criteria
shall be in accordance with VDOT standards. Manufacturing of piles shal
conformas stated in Section 405 Road and Bridge Standards for piles
exposed to tidal waters

.3 FABRI CATI ON OF PRETENSI ONED PI LES

Production piles shall not be fabricated and delivered to the site unti
the Dynam ¢ Test Pile Report and static Load Test Report is approved.

.4 Wor kmanshi p

Wor kmanshi p shall conformto VDOT standards. Pile pick-up points shall be

the responsibility of the Contractor. Unless special lifting devices are
attached for pick-up, location of pick-up points cast in the concrete shal
be plainly marked on all piles after removal of the fornms, and all lifting

shal | be done at these points. Piles shall be lifted by a suitable bridge
or sling attached to the pick-up points. Piling shall not be driven unti
the concrete attains a conpressive strength of not | ess than 6000 psi as

i ndi cated by breaking test cylinders.

PART 3 EXECUTI ON

The Contractor shall select pile driving equi prent based upon subsurface
conditions, pile size and capacity, |ocal experience and Wave Equati on

Anal yses per paragraph 1.3 SUBM TTALS. Stresses predicted by wave equation
anal ysis shall not exceed the effective prestress in tension, and 0.85
times the concrete conpressive strength mnus the effective prestress.
Between 7 and 21 cal endar days prior to installing test piles, the
Contractor's Piling Quality Control Representative (PQCR) and the
Contractor's Consultant for pile testing shall conduct a Preparatory

I nspection with the Contracting Oficer's Representative. The inspection
shall include, but not be limted to, a review of the approved pile driving
and testing equi pnent subnittals and a discussion of the proposed
installation program Final approval of driving equi pnent shall be based
upon driving results of test piles, as approved by the Contracting Oficer,
but approval shall not relieve the Contractor of the responsibility of

achi eving satisfactory installation of test and production piles as
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speci fied and indi cat ed.
3.1 PI LE DRI VI NG EQUI PMENT
3.1.1 Pil e Hamers

The hamrer used shall be capabl e of devel oping the specified ultinmate pile
capacity prior to reaching driving refusal, and shall be capabl e of
providing the specified ultimte cpaacity upon re-strike (phase two
testing), and shall take into consideration hamer inpact velocity; ram

wei ght; cross section, length, and total weight of the pile; and the
character of subsurface material to be encountered. The Contractor shal
pay particular attention to the need for the pile hamrer to be capabl e of
driving the pile through the mediumto very dense sand | ayer shown on the
boring logs. For air or steam hanmers, obtain required driving energy of
hamrer by use of a heavy ram and a short stroke with | ow inmpact vel ocity.
Initial hamrer selection and operating procedure shall be in accordance
with Wave Equation Drivability Anal yses results per paragraph 1.3

SUBM TTALS. Hanmer operation shall be nodified, or the hammer repl aced,
during test pile or production pile installation as required, in accordance
with refined Wave Equati on Anal yses and Pil e Dynam c Anal yzer results or as
recomrended by the Contractor's Consultant for pile testing at no
additional cost. Single-acting hammers shall have an indicator and scal e,
easily legible fromthe ground, for hanmer stroke nmeasurenment. A gauge to
monitor air or steam hanmer pressure, or diesel hamer bounce chanber
pressure, shall be readable by inspectors on the ground.

3.1.2 Driving Hel nets and Pil e Cushions

A driving helnet or cap including a pile cushion shall be used between the
top of the pile and the ramto prevent inpact danage to the pile. The
driving helnmet or cap and pil e cushion conbination shall be capable of
protecting the head of the pile, mnimze energy absorption and

di ssipation, and transmt hamrer energy uniformy over the top of the pile.
The driving helmet or cap shall fit |oosely around the top of the pile so
that the pile is not restrained by the driving cap if the pile tends to
rotate during driving. The pile cushion nay be of solid wood or of

| am nated construction, shall conpletely cover the top surface of the pile,
and shall be retained by the driving helnet. The mnimumthickness of the
pil e cushion shall be 6 inches and the thickness shall be increased so as
to be suitable for the size and Il ength of pile, character of subsurface
material to be encountered, hamrer characteristics, and the required
driving resistance. The pile cushion shall be new at start of driving of
each pile, and it shall be replaced if it has been highly conpressed,
charred, or burned, or has becone deteriorated in any manner during
driving, but shall not be changed within the last 3 feet of driving.

3.1.3 Hammer Cushi on

A hammrer cushi on, when recomrended by the hamer manufacturer, shall be
used between the helnet or cap and the hanmer ram The cushi on may consi st
of solid hardwood bl ock with grain parallel to the pile axis and encl osed
in a close fitting steel housing or nay consist of al um num and approved
industrial type plastic lamnate (mcarta) discs stacked alternately in a
steel housing. Steel plates shall be used at the top and the bottom of the
hamrer cushion. Where the cushion is other than that specified above, the
Contractor shall submit to the Contracting Officer, at |east 2 weeks before
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the start of test pile driving operations, detailed draw ngs of the cushion
he proposes to use acconpani ed by records of the successful use. The hammrer
cushion shall be replaced if it has been danaged, highly conpressed,
charred, or burned or has becone spongy or deteriorated in any manner. |If
a wood cushion is used, it shall not be replaced during the final 3 feet of
driving of any pile. Under no circunstances will the use of small wood

bl ocks, wood chips, rope, or other material pernmitting excessive | oss of
hamrer energy be permitted.

.2 | NSTALLATI ON

Al pile handling and installation shall be perforned under the direct
supervision of the PQCR for pile installation, as specified in paragraph
QUALI FI CATI ONS

2.1 Handl i ng and Driving

Piles or pile sections shall not be handl ed or noved in any nanner that
woul d result in cracking or permanent danage to the concrete or to the
grout surrounding the prestressing cables. Piles shall not be driven unti
the concrete has attained a mninumstrength of 6000 psi. Piles may be
driven without pile guides or |eads providing a hamrer guide frame is used
to keep the pile and hamtmer in alignment. Piles shall be lifted by pickup
poi nts shown.

. 2.2 Pile Driving

The Contracting Oficer shall be notified at |east 10 days prior to
beginning installation of test piles. Pile driving records shall be

moni tored by the Contractor's Consultant for pile testing or the PCQR and
prepared in accordance w th paragraph SUBM TTALS. Excavation shall be
stopped at 1 foot above foundation grade before piles are driven. Wen
pile driving is conpl eted, excavation shall be conpleted to |lines and grade
shown. Dynanic fornula such as the Engineering News Record (ENR) fornul a
shall not be used to determne the driving resistance at which pile driving
will be terminated. During initial driving and until pile tip has
penetrated beyond | ayers of very soft soil, steamand air hammers shall use
a reduced driving energy of the hamtmer. Diesel -powered hamers shall be
operated at the rate recommended by the manufacturer throughout the entire
driving period. Sufficient pressure shall be maintained at the steam or
air hamrer so that:

a. For a doubl e-acting hammer, the nunber of blows per mnute during
and at the conpletion of driving of the pile is equal approximtely to
that at which the hanmer is rated.

b. For a single-acting hanmer, there is a full upward stroke of the
ram unless a shortened stroke is directed by the Contractor's
Consul tant for Pile Testing.

c. For a differential type hamrer, there is a slight rise of the
hanmrer base during each upward stroke.

Test piles shall be installed and tested in accordance with paragraph FlI ELD
TESTS AND | NSPECTI ONS. Per manent production piles shall be driven
continuously and without interruption to or below the required tip

el evation. The pile hamrer and driving technique (including any jetting or
preaugering) used for driving permanent piles shall be the sane, operated
at the sane rate and in the sane manner, as that used for driving the test
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pil es, except when refined Wave Equati on Anal yses or Dynanic Pile Anal yses
indicate revisions are required as recommended by the Contractor's
Consultant for pile testing. See paragraph "Dynamic Pile Anal yses" for
testing requirenments if any changes are made to pile driving equi pnent or
technique. Pile driving records shall be nonitored daily by the
Contractor's consultant for pile testing, whose reconmended revisions to
the procedures and equi pnent shall be instituted. Any pile failing to neet
the driving resistance, shall be restruck as recommended by the consultant

for pile testing, in the presence of the CO If a pile refuses prior to
reaching the required tip elevation or, if obstructions or unusua
conditions are encountered, the Contractor shall immediately notify the

Contracting O ficer and performcorrective neasures as directed by him
Driving refusal shall occur if the nunber of properly delivered hamrer
bl ows exceed 60 bl ows per six inches of penetration. Additional paynent
will not be made for corrective neasures to drive through the sand | ayer
(as noted in paragraph "Hamrers")for piles which were not jetted or
preaugered as specified.

3.2.3 Jetting of Piles

Jetting shall be allowed in accordance with the foll owi ng requirenments

The jetting equi pnent shall have no fewer than 2 water or conbi nation
air-water type jets. Jetting of pier and dol phin piles shall be

di sconti nued when the pile tip is at an el evation of approximtely -55 feet
NGVD or at a depth as directed by the Contracting Oficer. Jetting of
other piles shall not be allowed. Damage to existing structures caused by
jetting shall be repaired by the Contractor, at the Contractor's expense.
The remai ning final penetration shall be achieved by driving. Before
starting the driving of the final penetration Iength, the pile shall be
firmy seated in place by the application of a nunber of reduced energy
hamrer bl ows. No separate paynent will be nmade for jetting.

3.2. 4 Pr eaugeri ng

Al pile locations on | and shall be preaugered to at |east elevation -10
feet, and all other piles shall be preaugered to a depth of 10 feet bel ow
the existing nudline to identify and cl ear possible obstructions.
Preaugering is permtted to elevation -55 feet NGVD for pier and dol phin
piles. Piles | ocated on |land shall only be preaugered to elevation -10 feet
NGYD. The area of the auger shall not exceed 80 percent of the pile
cross-sectional area. No separate paynent will be nade for preaugering.

3.2.5 Cutting of Piles

When necessary and approved by the Contracting Officer in witing, cutting
of piles shall be with pneumatic tools, saw ng, or other approved nethods
which will not damage the pile below the surface of the cut. The use of
expl osives for cutting will not be pernmtted. Paynent for cutting of piles
required by condition beyond the control or responsibility of the
Contractor will be made in accordance with paragraphs BASI S FOR Bl DS AND
PAYMENT.

3.2.6 Protection of Piles
Care shall be taken to avoid danmage to the piles in handling piles, in
placing the pile in the |l eads, and during the pile driving operations.

VWhere pile or projecting reinforcenent orientation is essential, specia
care shall be taken to mamintain the orientation during driving. Specia
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care shall be taken in supporting battered piles to prevent excessive
bending stresses in the pile. The top of the pile shall be squared to the
| ongi tudi nal axis of the pile. |If the Contractor elects to use a pile head
with projecting strands or nmild steel reinforcing, a special driving head
shal |l be used to prevent danage to the reinforcenent and prevent direct

i mpact forces frombeing transmtted through the reinforcenent.

3.2.7 Pil e Locations and Tol erances

A pile placement plan and tol erances shall be devel oped to show the
installation sequence and the nethods proposed for controlling the |ocation
and alignnent of piles and subnmitted for approval. Piles shall be placed
accurately in the correct location and alignnents, both laterally and
longitudinally, and to the vertical or batter lines indicated. The
Contractor shall establish a permanent baseline during pile driving
operations to provide for inspection of pile placement by the Contracting
Oficer. The baseline shall be established prior to driving permanent
pil es and shall be nuaintained during the installation of the permanent
piles. Prior to driving and with the pile head seated in the hamer, the
Contractor shall check each pile for correct alignnment. The alignment of
battered piles shall be checked and nonitored during driving with an
accurate batter board | evel and/or surveying instrument. Piles shall not
be driven with a variation of nore than 1/4 inch per foot fromthe vertica
or batter specified. Top of pile shall be within 12 inches laterally and
within 2 inches vertically of the location indicated, but in all cases the
cl ear distance between the heads of piles and edges of beans shall be at

|l east 6 inches. Al piles shall be checked for heave. Piles found to have
heaved shall be redriven to the required point el evation

3.2.8 Bui | d- Ups

Buil d-ups will not be permitted.
3.2.9 Splices

Splicing of piles will not be permtted.
3.2.10 Pilot Piles

Pilot piles shall be permitted to break or cut through obstructions. Pilot
pil es shall not extend bel ow el evation -60. Using the job or test pile as
a spud shall not be permtted.

3.2.11 Damaged Pil es

a. Wen the tip of a driven pile is passing through soft soil so that
there is little or no resistance to penetration of the pile, |ongitudina
tensile stresses may be generated in the pile shaft. These tensile
stresses nmay be sufficient to damage the pile during driving. For such
driving conditions, the contractor shall nodify his driving procedures to
limt the tensile stresses in the piles to acceptable levels. Piles which
fail due to longitudinal tensile stresses caused by inappropriate driving
shal |l be replaced by the Contractor at no additional expense to the

Gover nient .

b. Should any pile be danmaged during driving, or be driven outside its
specified tolerance for position, or otherw se be rejected due to

non- conformance with the requirenments of the contract, it shall be
abandoned and additional pile or piles shall be installed at no additiona
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cost, in the locations designated by Contracting Oficer to replace the
abandoned pile. Such changes in pile caps, strap beans, and reinforcenent
made necessary by such pile relocations shall be nmade wi thout additiona
cost. Abandoned piles shall be cut off below the bottons of the pile caps,
or lower as directed by the Contracting Oficer.

c. |If any pile driven to the specified tip elevation is found to be out of
plunb, or if its center at the level of the cut off is out of position or
any pile is | oaded nore than 10 percent greater than its design |oad, or so
as to change the shape of the pile group making it necessary to investigate
and redesign the pile caps or other foundation concrete, the contractor
shal | provide additional piles as directed, or nmake such changes in pile
caps as directed, so that no pile in the conpleted group will be | oaded
nmore than 10 percent greater than its designed | oad, conputed from an
assuned fully | oaded condition in its designed position. The cost of
additional piles and changes to concrete pile caps, etc., made for this

pur pose shall be borne by the contractor.

d. Wrk of whatever nature, including cost of investigating and redesign,
required on account of rejected, damaged, or displaced piles, excepting
pi | es whi ch have been abandoned at the Governnent's expense due to
obstructions as stipulated herein, shall be provided by the contractor as
directed and w thout additional cost.

e. For efficient prosecution of the work, the licensed | and surveyor
engaged by the contractor shall convey partial pile survey infornmation to
the Contracting Officer at intervals, so that any necessary investigation
and redesign may proceed at a reasonable tine. At the conclusion of the
wor k, however, all pile survey information shall be furnished on a draw ng
as described under SUBM TTALS. The Government reserves the right to take
up to 10 working days to review and approve final pile |ocations.

3.2.12 obstructions to Driving Piles

a. |If obstructions are encountered bel ow the bottom of the pile cap, the
contractor shall renove partially driven pile or use a mandrel or a stee
spud to clear a way for the pile or piles. |If so ordered by the

Contracting Oficer in witing, and unl ess ot herw se specified,
obstructions encountered bel ow the bottom of each pile cap shall be renoved
by the contractor payment therefore will be made in accordance with the
Contract clauses. Because of the obstructions, under this paragraph, the
Contracting O ficer nmay abandon piles and order additional piles and the
footage of such piles abandoned and additional piles shall be paid for in
accordance with the CHANGES cl ause of the CONTRACT CLAUSES. The additiona
cost of pile cap, struts, or girders required because of obstructions under
this paragraph will be borne by the Governnent. Wen not caused by
obstructions, these costs shall be borne by the Contractor. The

i nvestigation and redesign costs shall be paid as stipul ated under DAMAGED
PI LES.

b. If, subsequent to the driving of a conpleted pile, the pile is damged
by an obstruction during the driving of another pile, the Governnent will
pay the cost of the work ordered by the Contracting Oficer to correct the
condi ti on.

c. |If the pile gets out of alignnent by |oss of contact with the driving
apparatus, or if it is abandoned during the operation and thereafter
constitutes an obstruction in the ground and causes damage to a pile in the
same or adjacent location, the contractor shall assume all costs
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attributable to the displaced part or parts.

3.3 FI ELD TESTS AND | NSPECTI ONS

The Contractor shall notify the Contracting Oficer 10 days prior to
driving of test piles and load test piles, in order to witness the driving,
testing, and recording procedures of the piles.

3.3.1 Test Piles

Approxi mately seven 120 foot |ong, 300 ton, test piles conformng to the
requirenents for permanent piles shall be driven at the |ocations indicated
and to a tip elevation of -110 feet NGYVD as follows or as otherw se
directed by the Contracting Oficer.

Installation of all test piles shall be observed by the Contractor's
Consultant for Pile Testing, and nonitored as specified herein.

For each test pile, a record shall be kept as specified in paragraph

SUBM TTALS. The piles and pile driving shall conformto the requirements
specified herein and, unless directed otherwi se by the Contracting Oficer,
driving shall be continuous until the tip of the pile has been driven to
the tip elevation indicated. Any or all of the additional 5 feet of test
pile shall, as directed by the Contracting O ficer, either be driven bel ow
design tip elevation after restrike or static l|oading, or cut off, as
directed by the Contracting Oficer, such that the permanent top of pile is
| ocated at its design elevation. Jetting shall be in accordance wth

par agraph "Jetting of Piles". Test piles indicated or directed to be
driven in permanent |ocations nay be incorporated into the work if they are
approved by the Contracting Oficer after all testing has been conpl et ed.
Wthin 7 days of receipt of the conplete dynanic test pile report and the
full set of test pile driving records, the Contracting Oficer wll
determ ne which test piles are to be |oad tested.

3.3.2 Dynanmic Pile Anal yses

A dynanic pile analysis shall be perforned on the seven indicated test
pil es.

3.3.2.1 Phase One

The first phase will occur when the test piles are initially driven to
check the hammrer, pile, and soil performance, and to determ ne the
suitability of the proposed hanmer for the size, length and type of pile
being driven for the soil types encountered as the piles are driven. This
initial nmonitoring shall determ ne whether jetting or pre-augering is
appropriate, efficiency of the hamrer relative to specified efficiency,

ef fectiveness of cushion, |level of conpressive and tensile stress in pile
and extent/location of any pile damage caused by the initial driving. Wth
each blow of the pile, the information |isted bel ow shall be electrically
recorded and anal yzed by the Pile Driving Anal yzer:

a. Bl ow nunber
b. Bl ow rate per minute or hanmer stroke for diesel hamers
C. I nput and reflected values of force and velocity
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d. Val ue of upward and downward traveling force wave with tine

e. Maxi mum and final transferred energy to pile, hamer system
efficiency

f. Maxi mum conpressi ve stress, velocity, acceleration and di spl acenent
g. Maxi mumtensile stress in pile
h. Pile structural integrity, damage detection, extent and |ocation

i Bearing capacity of pile by Case nethod.

If the pile, hamrer, and soil perfornmance eval uati on reconmmends changes to
the hanmer size, stroke, pile cushioning, augering, jetting, or any other
aspect for the pile driving operation, these changes shall be incorporated
into production pile driving in an effort to control excessive stresses and
pil e danage. |f changes are nade, then Phase One dynanic anal ysis

moni toring shall be repeated for the first four production piles and the
Contractor shall not proceed with further production pile driving until the
recomendat i ons made by his Consultant for pile testing are revi ewed and
approved by the Contracting Oficer and inplenented by the Contractor.

Thi s procedure shall be repeated until allowable tensile and conpressive
stresses are achieved in the pile and/or pile danage is ninimzed. No
separate paynent will be nmade for these additional analyses.

3.3.2.2 Phase Two

Upon conpletion of test pile driving, the piles shall be allowed to set-up
for at lease 72 hours. After evaluation of pile, hamer and soi
performance by the Contractor's consultant for pile testing, the second
phase of the dynami c pile analysis may proceed. The second step of dynamc
pile analysis is the dynamic load test. This portion of the evaluation
requires striking each of the set-up piles a mninumof 20-50 tines, or as
directed by the Contractor's consultant, using the sane hammer whi ch was
used for the test pile driving and which will be used for production pile
driving. In addition to those itens listed in paragraph Phase One above,
sel ected restrike driving records, as directed by the contractor's
Consultant for Pile Testing and approved by the contracting Oficer, are to
be subjected to rigorous computer analysis by the Case Pile Wave Anal ysis
Program (CAPWAP) for determ nation of resistance distribution, soi

resi stances and properties, plot of applied | oad versus average pile

di spl acenent based on the cal culated soil properties, and for establishing
driving criteria for production piles.

3.3.3 Dynami c Test Pile Report

Upon satisfactory conpletion of all dynamic |oad testing, a m ni mum of
three copies of a Dynamic Pile Test Report shall be submitted to the
Contracting Oficer for review and approval. The submittal shall be
prepared and sealed by the Contractor's Consultant for Pile Testing and
shall be nade within ten (10) days of the conpletion of the dynam c | oad
test. The report for the Dynamc Pile Analysis shall contain the follow ng
i nformation:

a. Bearing capacity of piles from Case Pile Wave Anal ysis Program
(CAPWAP) information resulting fromanalysis of selected restrike bl ows.
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b. Maxi mum and final transferred energy, hamrer system efficiency.

C. Maxi mum conpr essi ve stress, velocity, acceleration and di spl acenent.
d. Maxi mumtensile stress in pile.

e. Pile structural integrity, damage detection, extent and |ocation

f. Bl ows per m nute and bl ow nunber.

g. I nput and reflection values of force and velocity, upward and

downward traveling force wave with tine.
h. Pile skin friction and toe resistance distribution
i Maxi mum energy transferred to pile.

j- Recomended tip elevations, driving refusal criteria (maxi mum bl ows
per inch) and end-of-driving penetration resistances (bl ows per foot)and
rel ated hamrer strokes/rates for production piles to achieve the specified
desi gn capacity.

K. Recomended pil e and ASTM D1143 testing procedure for static |oad
testing.

Upon satisfactory conpletion of a static load test, the Contractor's
Consultant for pile testing shall propose the nmaxi mum all owabl e pil e design
|l oad for the indicated pile tip elevations, the recomrended tip el evation
to achieve the specified design capacity, and any recommended revisions to
the proposed driving criteria provided with the Dynam ¢ Testing Report.

3.3.4 Static Load Tests

Static |oad tests shall be perforned on two test piles, determned by the
Contracting O ficer, in accordance with ASTM D 1143 and as specified
herein. The load tests will be on two of the piles tested dynamcally.

The apparatus for applying the vertical |oads shall be as given by the

met hod either for | oad supported directly by the pile, or load from

wei ghted box or platformor reaction frane attached to sufficient reaction
piles to take safely the required | oad applied to the pile by hydraulic
jack. Additional |oad tests, at the expense of the Government at the bid
price, may be required. The contractor shall be responsible for furnishing
and setting up | oad apparatus and | oad neasuring equi pnment. The | oad

appar atus and neasuring equi prment shall be of sufficient capacity to apply
maxi mum | oad of not |ess than 350 tons. Loading, testing, and recording
shal | be under the supervision of the Contractor's Consultant for pile
testing. Piles shall be load tested to failure estimated to be at 300
tons. This ultimate |oad shall be maintained for not |Iess than 2 hours and
then released in 25 percent decrenents with 15 mi nutes between decrenents.
The | oad test report shall be submtted in accordance w th paragraph

SUBM TTALS.

TABLE A
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PI LE SURVEY & TABULATI ON
PRQIECT LOCATI ON
TI TLE: CONTRACT NO _
SURVEYED BY: DATE: __
REFERENCE DRAW NGS
Pl LE PERM SSI BLE ACTUAL ouT OF
GROUP Pl LE DEVI ATI ON DEVI ATI ON TOLERANCE
NO. NO. X Y z X Y Zz X Y Zz
REMARKS

-- End of Section --
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SECTI ON 02510
WATER DI STRI BUTI ON SYSTEM
04/ 98

PART 1  GENERAL
1.1 REFERENCES

The publications listed below forma part of this specification to the

extent referenced. The publications are referred to in the text by basic

desi gnation only.

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
ASTM A 36/ A 36M (1997ael ) Carbon Structural Steel

ASTM A 53 (1999b) Pi pe, Steel, Black and Hot-Di pped,
Zi nc- Coat ed, W&l ded and Seani ess

ASTM B 88 (1996) Seanl ess Copper Water Tube

ASME | NTERNATI ONAL ( ASME)

ASME B16. 1 (1998) Cast Iron Pipe Flanges and Fl anged
Fittings

ASME B16. 3 (1992) Malleable Iron Threaded Fittings

ASME B16. 26 (1988) Cast Copper Alloy Fittings for
Fl ared Copper Tubes

ASME B36. 10M (1996) Wel ded and Seam ess Wought Steel
Pi pe

AVERI CAN WATER WORKS ASSOCI ATI ON ( AWAA)

AWM B300 (1992) Hypochlorites
AWM B301 (1992) Liquid Chlorine
AWM C104 (1995) Cenent-Mortar Lining for

Ductile-lron Pipe and Fittings for Water

AWM C110 (1993) Ductile-Iron and Gray-lron Fittings,
3 In. Through 48 In. (75 nmthrough 1200
nm), for Water and Other Liquids

AWM Cl111 (1995) Rubber-CGasket Joints for
Ductile-Iron Pressure Pipe and Fittings

AWM C115 (1996) Flanged Ductile-Iron Pipe Wth
Ductile-lron or Gray-lron Threaded Fl anges

AWM C151 (1996) Ductile-Iron Pipe, Centrifugally
Cast, for Water or O her Liquids
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AWM C153 (1994; Errata Nov 1996) Ductile-lron
Compact Fittings, 3 In. Through 24 In. (76
mm t hrough 610 nm) and 54 In. through 64
In. (1,400 mmthrough 1,600 M) for Water
Servi ce

AWM C200 (1997) Steel Water Pipe - 6 In. (150 nm
and Larger

AWM C203 (1997) Coal -Tar Protective Coatings and
Li nings for Steel Water Pipelines - Enanel
and Tape - Hot- Applied

AWM C205 (1995) Cenent-Mortar Protective Lining and
Coating for Steel Water Pipe - 4 In. (100
mm) and Larger - Shop Applied

AWM C207 (1994) Steel Pipe Flanges for Waterworks
Service - Sizes 4 In. Through 144 In. (100
mm t hr ough 3, 600 M)

AWM C208 (1996) Dinmensions for Fabricated Steel
Water Pipe Fittings
AWM C500 (1993; C500a) Metal -Seal ed Gate Val ves for
Wat er Supply Service
AWM C502 (1994; C502a) Dry-Barrel Fire Hydrants
AWM C509 (1994; Addendum 1995) Resilient-Seated Gate

Val ves for Water Supply Service

AWM C600 (1993) Installation of Ductile-lron \Water
Mai ns and Their Appurtenances

AWM C606 (1997) G ooved and Shoul dered Joints
ASBESTOS CEMENT Pl PE PRODUCERS ASSOCI ATI ON ( ACPPA)

ACPPA Work Practices (1988) Recommended Work Practices for A/C
Pi pe

DUCTI LE | RON Pl PE RESEARCH ASSCCI ATl ON ( DI PRA)

Dl PRA- Restrai nt Design (1997) Thrust Restraint Design for Ductile
I ron Pipe

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS
| NDUSTRY ( MBS)

MBS SP- 80 (1997) Bronze Gate, d obe, Angle and Check
Val ves

NSF | NTERNATI ONAL ( NSF)

NSF 61 (1999) Drinking Water System Conponents -
Health Effects (Sections 1-9)
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THE SOCI ETY FOR PROTECTI VE COATI NGS ( SSPC)
SSPC Pai nt 21 (1991) White or Colored Silicone Al kyd Pai nt

SSPC Pai nt 25 (1991) Red Iron Oxide, Zinc Oxide, Raw
Linseed G| and Al kyd Prinmer (Wthout Lead
and Chronate Pignents)

1.2 Pl PI NG

This section covers water supply distribution and service |lines, and
connections for new pier. The Contractor shall have a copy of the
manuf acturer's recomendati ons for each material or procedure to be
utilized available at the construction site at all tines.

1.2.1 Servi ce Lines

Pi ping for water service lines |ess than 3 inchesin dianeter shall be
gal vani zed steel, or copper tubing, unless otherwi se shown or specified.
Pi ping for water service lines 3 inchesand |arger shall be ductile iron,
filament-wound or centrifugally cast reinforced thernosetting resin, or
steel, unless otherwi se shown or specified.

1.2.2 Distribution Lines 3 Inches or Larger

Pi ping for water distribution lines 3 inches or |larger shall be ductile
iron, or centrifugally cast reinforced thernosetting resin, unless
ot herwi se shown or specifi ed.

1.2.3 Supply Lines 3 Inches or Larger

Pi ping for water supply lines 3 inches or larger shall be ductile iron,
unl ess ot herwi se shown or specified.

1.2.4 Pot abl e Water Lines

Pi pi ng and conponents of potable water systens which cone in contact with
the potable water shall conformto NSF 61

1.3 MANUFACTURER S REPRESENTATI VE

The Contractor shall have a manufacturer's field representative present at
the jobsite during the installation and testing of pipe to provide
techni cal assistance and to verify that the materials are being installed
in accordance with the manufacturer's prescribed procedures. Wen the
representative feels that the Contractor is installing and testing the pipe
in a satisfactory manner, certification shall be witten to note which

i ndi vi dual s enpl oyed by the Contractor are capable of properly installing
the pipe. The field representative shall advise the Contractor of

unsati sfactory conditions i medi ately when they occur. Such conditions

i ncl ude i nproper dianeter of pipe ends, damaged interior liner, poorly
prepared joints, inproper curing of joints, noving pipe before joints are
cured, bending pipe to follow abrupt changes in trench contours, not
properly drying joints after rain storns, exceeding effective adhesive
life, sharp objects in trench bed, inproper procedure for concrete
encasenent of pipe, om ssion of thrust blocks at changes in direction or
any other condition which could have an adverse effect on the satisfactory
compl eti on and operation of the piping system
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1

1

4 SUBM TTALS

CGovernment approval is required for submittals with a "G designation
submittals not having a "G' designation are for information only. When
used, a designation following the "G' designation identifies the office
that will review the subnmittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES

SD- 03 Product Data
Install ation

The manufacturer's recommendati ons for each material or procedure
to be utilized.

Waste Water Disposal Method; G

The met hod proposed for disposal of waste water from hydrostatic
tests and disinfection, prior to perform ng hydrostatic tests.

Satisfactory Installation

A statement signed by the principal officer of the contracting
firmstating that the installation is satisfactory and in
accordance with the contract draw ngs and specifications, and the
manuf acturer's prescribed procedures and techni ques, upon
conpl etion of the project and before final acceptance.

SD-06 Test Reports
Bact eri ol ogi cal Disinfection
Test results fromcomercial |aboratory verifying disinfection.
SD-07 Certificates
Installation

A statement signed by the manufacturer's field representative
certifying that the Contractor's personnel are capable of properly
installing the pipe on the project.

5 HANDLI NG

Pi pe and accessories shall be handled to ensure delivery to the trench in
sound, undamaged condition, including no injury to the pipe coating or
lining. |If the coating or lining of any pipe or fitting is danaged, the
repair shall be nade by the Contractor in a satisfactory nmanner, at no
additional cost to the Governnment. No other pipe or material shall be

pl aced inside a pipe or fitting after the coating has been applied. Pipe
shall be carried into position and not dragged. Use of pinch bars and
tongs for aligning or turning pipe will be permitted only on the bare ends
of the pipe. The interior of pipe and accessories shall be thoroughly

cl eaned of foreign matter before being lowered into the trench and shall be
kept clean during |aying operations by plugging or other approved nethod.
Before installation, the pipe shall be inspected for defects. Material
found to be defective before or after laying shall be replaced with sound
mat eri al without additional expense to the Governnent. Rubber gaskets that
are not to be installed inmredi ately shall be stored in a cool and dark
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pl ace.
1.5.1 Coat ed and Wapped Steel Pipe

Coat ed and w apped steel pipe shall be handl ed in conformance w th AWM C203.
PART 2  PRODUCTS
2.1 PIPE

Pi pe shall conformto the respective specifications and other requirements
speci fi ed bel ow.

2.1.1 Ductile-Iron Pipe

Ductile-iron pipe shall conformto AWM C151, working pressure not |ess
than 150 psi, unless otherw se shown or specified. Pipe shall be
cement-nortar |lined in accordance with AWM Cl104. Linings shall be
standard. Flanged ductile iron pipe with threaded flanges shall be in
accordance with AWM C115.

2.1.2 Steel Pipe
2.1.2.1 Pi pe 3 I nches and Larger, Not Gal vani zed

St eel pipe, not galvanized, shall conformto AWM C200 with di nensi ona
requirenents as given in ASME B36. 10M for pipe 6 inches in dianeter and

| arger, and ASTM A 53 for smaller sizes. Pipe shall be wel ded or seanl ess
with plain or shoul dered and grooved ends in accordance with AWM C606 for
use wi th nechanical couplings or bell-and-spigot ends with rubber gaskets.
Bel | - and- spi got ends for sizes |ess than 6 inches dianeter shall be as
required by AWM C200. The mininmum wal |l thickness of the various sizes of
pi pe shall be as foll ows:

Pi pe Sizes Thi ckness
2" . 25
4" .29
6" .31
8" . 33

2.1.2.2 Gal vani zed Steel Pipe
Gal vani zed steel pipe shall conformto ASTM A 53, standard wei ght.
2.1.2.3 Protective Materials for Steel Pipe

Protective materials for steel pipe, except as otherw se specified, shal
be nechanically applied in a factory or plant especially equipped for the
purpose. The materials shall, unless otherw se indicated on the draw ngs,
consist of the following for the indicated pipe material and size:

a. Pipe and fittings less than 3 inches in dianeter shall be
t horoughly cl eaned of foreign material by wire brushing and sol vent
cl eaning, and then given 1 coat of coal-tar prinmer and 2 coats of
coal -tar enanel conformng to AWM C203; threaded ends of pipe and
fittings shall be adequately protected prior to coating.

b. Pipe 3 Inches or Larger, Not Gal vani zed:
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(1) Cenent-nortar coating and lining shall conformto and shall be
applied in confornmance with AWM C205. Cenent-nortar coating and
[inings shall not be used for pipe less than 4 inches in dianeter

(2) Coal-tar enanel lining, coating and wapping shall conformto
AWM C203 for naterials, nmethod of application, tests and handling.
Non- asbestos nmaterial shall be used for the outerwap.

(3) Cenent-nortar lining, in lieu of coal-tar enanel |ining, my
be used with coal -tar enanel coating and w appi ng. Cenent-nortar
lining shall conformto and shall be applied in conformance with
AWM C205.

2.1.3 Copper Tubi ng

Copper tubing shall conformto ASTM B 88, Type K, anneal ed.
2.2  FITTINGS AND SPECI ALS
2.2.1 Ductile-1ron Pipe System

Fittings and specials shall be suitable for 150 psi pressure rating, unless
otherw se specified. Fittings and specials for nechanical joint pipe shal
conformto AWM C110. Fittings and specials for use with push-on joint
pi pe shall conformto AWM C110 and AWM Cl111. Fittings and specials for
grooved and shoul dered end pi pe shall conformto AWM C606. Fittings and
special s shall be cement-nortar |ined (standard thickness) in accordance
with AWM C104. Ductile iron conpact fittings shall conformto AWM C153.

2.2.2 St eel Pipe System
2.2.2.1 Not Cal vani zed Steel Pipe

Fittings and specials shall be nade of the same material as the pipe.
Specials and fittings my be nade of standard steel tube turns or
segnental |y wel ded sections, with ends to accommpdate the type of couplings
or joints specified for the pipe. Dinensions of steel pipe fittings shal
be in accordance with AWM C208. The thickness and pressure rating of pipe
fittings and specials shall be not Iess than the thickness specified and
the pressure rating calculated for the pipe with which they are used.
Protective materials for fittings and specials shall be as specified for
the pipe. Specials and fittings that cannot be nechanically |ined, coated,
and wrapped shall be lined, coated, and w apped by hand, using the sane
materi al used for the pipe with the sane nunber of applications of each

mat eri al, srnoothly applied.

2.2.2.2 Gal vani zed Steel Piping

Steel fittings shall be gal vanized. Screwed fittings shall conformto ASME
B16.3. Flanged fittings shall conformto AWM C207.

2.2.2.3 Dielectric Fittings

Dielectric fittings shall be installed between threaded ferrous and
nonferrous netallic pipe, fittings and val ves, except where corporation
stops join mains. Dielectric fittings shall prevent netal-to-metal contact
of dissimlar netallic piping elenents and shall be suitable for the

requi red working pressure.
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2.2.3 Copper Tubi ng System

Fittings and specials shall be flared and conformto ASME B16. 26
2.3 JANTS
2.3.1 Ductile-lron Pipe Jointing

a. Mechanical joints shall be of the stuffing box type and shal
conformto AWM C111

b. Push-on joints shall conformto AWM Cl11

c. Rubber gaskets and lubricants shall conformto the applicable
requi renents of AWM Cl11

2.3.2 Steel Pipe Jointing
2.3.2.1 Steel Pipe, Not Gl vanized
a. Mechani cal couplings shall be as specified.

b. Bell-and-spigot joints for use with rubber gaskets shall conformto
AWM C200, as appropriate for the type of pipe. Rubber gaskets
shall conformto applicable requirenents of AWM C200

c. Flanges shall conformto AWM C207, and shall be used only in above
ground installation or where shown on the draw ngs, or when
approved.

2.3.2.2 Mechani cal Coupl i ngs

Mechani cal couplings for steel pipe shall be the sleeve type, or when
approved, the split-sleeve type and shall provide a tight flexible joint
under all reasonable conditions, such as pi pe novenents caused by
expansi on, contraction, slight setting or shifting in the ground, m nor
variations in trench gradients, and traffic vibrations. Couplings shall be
of strength not |ess than the adjoining pipeline.

2.3.3 Bonded Joints

Where indicated for all ferrous pipe, a netallic bond shall be provided at
each joint, including joints made with fl exible couplings, caulking, or
rubber gaskets, of ferrous metallic piping to effect continuous
conductivity. The bond wire shall be Size 1/0 copper conductor suitable
for direct burial shaped to stand clear of the joint. The bond shall be of
the thermal weld type.

2.3.4 | sol ation Joints

Isolation joints shall be install ed between nonthreaded ferrous and
nonferrous nmetallic pipe, fittings and valves. |Isolation joints shal
consi st of a sandwi ch-type flange isol ation gasket of the dielectric type,
i sol ation washers, and isolation sleeves for flange bolts. Isolation
gaskets shall be full faced with outside dianeter equal to the flange
outside dianeter. Bolt isolation sleeves shall be full length. Units
shal |l be of a shape to prevent netal -to-netal contact of dissimlar

metal lic piping el ements.
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a. Sleeve-type couplings shall be used for joining plain end pipe
sections. The two couplings shall consist of one steel middle
ring, two steel followers, tw gaskets, and the necessary stee
bolts and nuts to conpress the gaskets.

b. Split-sleeve type couplings may be used in aboveground
installations when approved in special situations and shall consi st
of gaskets and a housing in two or nore sections with the necessary
bolts and nuts.

2.3.5 Copper Tubi ng Jointing

Joints shall be conpression-pattern flared and shall be nade with the
specified fittings.

2.4 VALVES
2.4.1 Check Val ves

Check val ves shall be designed for a mni num working pressure of 150 psi or
as indicated. Valves shall have a clear waterway equal to the full nom na
di ameter of the valve. Valves shall open to pernmit flow when inlet
pressure is greater than the discharge pressure, and shall close tightly to
prevent return fl ow when di scharge pressure exceeds inlet pressure. The
size of the valve, working pressure, manufacturer's nanme, initials, or
trademark shall be cast on the body of each valve. Valves 2 inches and

| arger shall be 1 type

a. Valves 2 inches and snaller shall be all bronze designed for
screwed fittings, and shall conformto MSS SP-80, C ass 150, Types
3 and 4 as suitable for the application

b. Valves larger than 2 inches shall be iron body, bronze nounted,
shal | have flanged ends, and shall be the non-slamtype. Flanges
shall be the O ass 125 type confornming to ASME B16. 1.

2.4.2 Gat e Val ves

Gate val ves shall be designed for a working pressure of not |ess than 150

psi. Valve connections shall be as required for the piping in which they

are installed. Valves shall have a clear waterway equal to the ful

nom nal dianeter of the valve, and shall be opened by turning

countercl ockwi se. The operating nut or wheel shall have an arrow, cast in
the metal, indicating the direction of opening.

a. Valves smaller than 3 inches shall be all bronze and shall conform
to MBS SP-80, Type 1, Cass 150.

b. Valves 3 inches and | arger shall be iron body, bronze nounted, and
shall conformto AWM C500. Flanges shall not be buried. An
approved pit shall be provided for all flanged connecti ons.

c. Resilient-Seated Gate Valves: For valves 3 to 12 inches in size,
resilient-seated gate valves shall conformto AWM C509

2.5 VALVE BOXES

Val ve boxes shall be cast iron or concrete, except that concrete boxes nmay
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2.

be installed only in |l ocations not subjected to vehicular traffic.
Cast-iron boxes shall be extension type with slide-type adjustnent and with
flared base. The mnimumthickness of nmetal shall be 3/16 inch. Concrete
boxes shall be the standard product of a manufacturer of precast concrete
equi prrent. The word "WATER' shall be cast in the cover. The box |length
shal | adapt, without full extension, to the depth of cover required over
the pipe at the valve | ocation

.6 VALVE PI TS

Val ve pits shall be constructed at |ocations indicated or as required above
and in accordance with the details shown. Concrete strength shall be in
accordance with Section 03301 CONCRETE

.7 FI RE HYDRANTS

Hydrants shall be dry-barrel type conformng to AWM C502 with val ve
opening at least 5 inches in dianeter and designed so that the flange at
the main val ve seat can be renpved with the main val ve seat apparatus
remaining intact, closed and reasonably tight against | eakage and with a
breakabl e val ve rod coupling and breakabl e flange connections | ocated no
more than 8 inches above the ground grade. Hydrants shall have a 6 inch
bell connection, two 2-1/2 inch hose connections and one 4-1/2 inch punper
connection. CQutlets shall have American National Standard fire-hose
coupling threads. Wrking parts shall be bronze. Design, naterial, and
wor kmanshi p shall be equal to the |latest stock pattern ordinarily produced
by the manufacturer. Hydrants shall be painted with 1 coat of red iron
oxi de, zinc oxide primer conformng to SSPC Paint 25 and 2 finish coats of
silicone al kyd paint conform ng to SSPC Paint 21. Suitable bronze adapter
for each outlet, with caps, shall be furnished.

. 8 M SCELLANEQUS | TENMS

.8.1 Service Stops

Servi ce stops shall be water-works inverted-ground-key type, oval or round
fl ow way, tee handle, wthout drain. Pipe connections shall be suitable
for the type of service pipe used. All parts shall be of bronze with
femal e iron-pi pe-size connections or conpression-pattern flared tube
couplings, and shall be designed for a hydrostatic test pressure not |ess
than 200 psi

.8.2 Tappi ng Sl eeves

Tappi ng sl eeves of the sizes indicated for connection to existing main
shall be the cast gray, ductile, or malleable iron, split-sleeve type with
flanged or grooved outlet, and with bolts, follower rings and gaskets on
each end of the sleeve. Construction shall be suitable for a maxi num
wor ki ng pressure of 150 psi. Bolts shall have square heads and hexagona
nuts. Longitudinal gaskets and nmechanical joints with gaskets shall be as
recomrended by the manufacturer of the sleeve. When using grooved
mechani cal tee, it shall consist of an upper housing with full |ocating
collar for rigid positioning which engages a nmachi ne-cut hole in pipe,
encasi ng an el astoneric gasket which conforns to the pipe outside dianeter
around the hole and a | ower housing with positioning |lugs, secured together
during assenbly by nuts and bolts as specified, pretorqued to 50 foot-pound.

8.3 Servi ce Boxes
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Servi ce boxes shall be cast iron or concrete and shall be extension service
boxes of the length required for the depth of the line, with either screw
or slide-type adjustnment. The boxes shall have housi ngs of sufficient size
to conpletely cover the service stop or valve and shall be conplete with

i dentifying covers.

2.8.4 Di si nfection
Chlorinating materials shall conformto the foll ow ng:
Chlorine, Liquid: AWWA B301
Hypochl orite, Calciumand Sodium AWM B300.

PART 3 EXECUTI ON

3.1 I NSTALLATI ON

3.1.1 Cutting of Pipe

Cutting of pipe shall be done in a neat and workmanli ke manner w t hout
damage to the pipe. Unless otherw se recommended by the manufacturer and
aut hori zed by the Contracting Oficer, cutting shall be done with an
approved type nechanical cutter. Weel cutter shall be used when
practicable. Copper tubing shall be cut square and all burrs shall be
renoved. Squeeze type nechanical cutters shall not be used for ductile

i ron.

3.1.2 Casi ng Pi pe

Water pipe shall be encased in a sleeve of rigid conduit for the |lengths
shown. \Where sleeves are required, in all other cases, the pipe sleeve
shall be steel, manufactured in accordance with AWM C200, ASTM A 36/ A 36M
with a mnimumwall thickness of .5. A mninmumclearance of at |east 2

i nches between the inner wall of the sleeve and the maxi mum out si de

di aneter of the sleeved pipe and joints shall be provided. Sand bedding or
sui tabl e pi pe support shall be provided for the water pipe through the

sl eeve.

Text

3.1.3 Joint Defl ection

3.1.3.1 Al'l owabl e for Ductile-lron Pipe
The maxi mum al | owabl e defl ection shall be as given in AWM C600. |If the
alignment requires deflection in excess of the above limtations, special
bends or a sufficient nunber of shorter |engths of pipe shall be furnished
to provide angul ar deflections within the limt set forth.

3.1.3.2 Al l owabl e for Steel Pipe
For pipe with bell-and-spigot rubber-gasket joints, nmaxinmm allowabl e
deflections froma straight Iine or grade, as required by vertical curves,
hori zontal curves, or offsets shall be 5 degrees unless a | esser anmpbunt is
recomrended by the manufacturer. Short-radius curves and closures shall be
fornmed by short | engths of pipe or fabricated specials specified.

3.1. 4 Pl aci ng and Layi ng
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Pi pe and accessories shall be carefully |owered into the trench by neans of
derrick, ropes, belt slings, or other authorized equipment. Water-Iline
materi al s shall not be dropped or dunped into the trench. Abrasion of the
pi pe coating shall be avoided. Except where necessary in making
connections with other lines or as authorized by the Contracting Oficer,
pi pe shall be laid with the bells facing in the direction of laying. The
full length of each section of pipe shall rest solidly upon the pipe bed,
with recesses excavated to accomopdate bells, couplings, and joints. Pipe
that has the grade or joint disturbed after laying shall be taken up and
relaid. Pipe shall not be laid in water or when trench conditions are
unsuitable for the work. Water shall be kept out of the trench unti

joints are conplete. Wen work is not in progress, open ends of pipe,
fittings, and val ves shall be securely closed so that no trench water,
earth, or other substance will enter the pipes or fittings. Were any part
of the coating or lining is danaged, the repair shall be made by and at the
Contractor's expense in a satisfactory manner. Pipe ends left for future
connections shall be val ved, plugged, or capped, and anchored, as shown.
Contractor shall follow manufacturer's procedure to place pipe on cast
stone/rol|l or pipe hanger

3.1.4.1 Pi pi ng Connecti ons
Wher e connections are made between new work and exi sting mains, the
connections shall be made by using specials and fittings to suit the actua
conditions. Wen nade under pressure, these connections shall be installed
usi ng standard net hods as approved by the Contracting Oficer. Connections
to existing asbestos-cenent pipe shall be nmade in accordance w th ACPPA
Work Practices.

3.1.4.2 Penetrations

Pi pe passing through walls of valve pits and structures shall be provided
with ductile-iron or Schedule 40 steel wall sleeves. Annular space between
wal | s and sl eeves shall be filled with rich cement nortar. Annul ar space
bet ween pi pe and sl eeves shall be filled with nastic.

3.1.4.3 Fl anged Pi pe

Fl anged pi pe shall only be installed above ground or with the flanges in
val ve pits.

3.1.5 Ductile-lron Pipe Requirenents
Mechani cal and push-on type joints shall be installed in accordance wth
AWM C600 for buried lines or AWM C606 for grooved and shoul dered pipe
above ground or in pits.

3.1.5.1 Not Gal vani zed Steel Pipe Requirenents

a. Mechani cal Couplings: Mechanical couplings shall be installed in
accordance with the recommendati ons of the couplings manufacturer

b. Rubber Gaskets: Rubber gaskets shall be handl ed, |ubricated where
necessary, and installed in accordance with the pipe nmanufacturer's
reconmendat i ons.

3.1.5.2 Gal vani zed Steel Pipe Requirenents

Screw joints shall be made tight with a stiff mxture of graphite and oil
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inert filler and oil, or with an approved graphite conpound, applied with a
brush to the male threads only. Conpounds shall not contain |ead.

3.1.5.3 Copper Tubi ng Requi renents

Joints shall be made with flared fittings. The flared end tube shall be
pulled tightly against the tapered part of the fitting by a nut which is
part of the fitting, so there is netal-to-nmetal contact.

3.1.5.4 Bonded Joi nts Requirenents

Bonded joints shall be installed in accordance with details specified for
joints in paragraph JO NTS.

3.1.5.5 Isolation Joints and Dielectric Fittings

Isolation joints and dielectric fittings shall be installed in accordance
with details specified in paragraph JONTS. Dielectric unions shall be
encapsul ated in a field-poured coal-tar covering, with at least 1/8 inch
thi ckness of coal tar over all fitting surfaces.

3.1.5.6 Transition Fittings

Connections between different types of pipe and accessories shall be nade
with transition fittings approved by the Contracting Oficer.

3.1.6 Service Lines 2 Inches and Smal |l er

Service lines 2 inches and snaller shall be connected to the nmain by a
directly-tapped corporation stop or by a service clanp. A corporation stop
and a copper gooseneck shall be provided with either type of connection
Maxi mum si zes for directly-tapped corporation stops and for outlets with
service clanps shall be as in TABLE |I. Where 2 or nore gooseneck
connections to the main are required for an individual service, such
connections shall be nmade with standard branch connections. The total

clear area of the branches shall be at |east equal to the clear area of the
service which they are to supply.

TABLE |. SIZE OF CORPORATI ON STOPS AND QOUTLET
Pi pe Size Cor porati on Stops, Qutlets w Service
I nches I nches d anps, | nches
For Ductile-lron Pipe Single & Double Strap
4 1 1
8 1-1/2 2

NOTE:
a. Service lines 2 inches in size shall have a gate val ve
3.1.7 Fi el d Coating and Lining of Pipe

3.1.7.1 Steel Pipe (3 In.) and Larger, Not Gal vanized
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a. Cenent-nortar coating and lining: Field jointing shall conformto
Appendi x, AWM C205. Any defective area found in the coating
and/ or lining of pipe and joints shall be renmoved to the pipe wall
and repaired. The repaired areas shall be at |east equal in
t hi ckness to the mninmum coating and/or lining required for the
pi pe. Steel reinforcement in the coating shall be repaired or
repl aced as necessary to assure a conplete and soundly reinforced
coati ng.

b. Coal -tar enamel coating, lining and wapping: Field jointing shal
conformto AWM C203. The applied materials shall be tested by
nmeans of a spark-type electrical inspection device in accordance
with the requirenents of AWM C203. Any flaws or holidays found in
the coating and/or lining of pipe and joints shall be repaired by
pat ching or other approved neans. The repaired areas shall be at
| east equal in thickness to the m ninumcoating and/or lining
required for the pipe.

3.1.7.2 Gal vani zed Steel Pipe, Field Coating

Field joints shall be given 1 coat of coal-tar priner and 2 coats of

coal -tar enanel conform ng to AWM C203. The tests of the coating shal
conformto AWM C203, and any flaws or holidays found in the coating of
pi pe and joints shall be repaired by patching or other approved neans; the
repaired areas shall be at |least equal in thickness to the m ni num coating
required for the pipe.

3.1.8 Setting of Fire Hydrants, Valves and Val ve Boxes
3.1.8.1 Location of Fire Hydrants

Fire hydrants shall be located and installed as shown. Each hydrant shal
be connected to the main with a 6 inch branch line. Fire hydrants shall be
protected by two bollards on front.

3.1.8.2 Locati on of Val ves

After delivery, valves, including those in hydrants, shall be drained to
prevent freezing and shall have the interiors cleaned of all foreign matter
before installation. Stuffing boxes shall be tightened and hydrants and
val ves shall be fully opened and fully closed to ensure that all parts are
in working condition. Check, pressure reducing, vacuum and air relief

val ves shall be installed in valve pits. Valves and val ve boxes shall be
installed where shown or specified, and shall be set plunb. Valve boxes
shall be centered on the valves. Boxes shall be installed over each
out si de gate val ve unl ess ot herw se shown.

3.1.9 Tapped Tees and Crosses

Tapped tees and crosses for future connections shall be installed where
shown.

3.1.10 Thrust Restraint
Pl ugs, caps, tees and bends deflecting 11.25 degrees or nore, either
vertically or horizontally, on waterlines 4 inches in diameter or |arger,

and fire hydrants shall be provided with thrust restraints. Valves shal
be securely anchored or shall be provided with thrust restraints to prevent
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movenent. Thrust restraints shall be by restrained joints.
3.1.10.1 Restrai ned Joints

For ductile-iron pipe, restrained joints shall be designed by the
Contractor or the pipe nanufacturer in accordance with DI PRA-Restraint
Desi gn.

3.2 HYDRCSTATI C TESTS

Where any section of a water line is provided with concrete thrust bl ocking
for fittings or hydrants, the hydrostatic tests shall not be nade until at

| east 5 days after installation of the concrete thrust blocking, unless

ot herw se approved.

3.2.1 Pressure Test

After the pipe is laid, the joints conpleted, fire hydrants pernanently
installed, and the utility trench |l eaving the joints exposed for

exam nation, the newy laid piping or any val ved section of piping shall
unl ess otherw se specified, be subjected for 1 hour to a hydrostatic
pressure test of 200 psi. Water supply lines designated on the draw ngs
shal |l be subjected for 1 hour to a hydrostatic pressure test of 200 psi
Each val ve shall be opened and cl osed several tines during the test.
Exposed pipe, joints, fittings, hydrants, and valves shall be carefully
exam ned during the partially open utility trench test. Joints show ng

vi si bl e | eakage shall be replaced or remade as necessary. Cracked or
defective pipe, joints, fittings, hydrants and val ves di scovered in
consequence of this pressure test shall be renoved and replaced wth sound
material, and the test shall be repeated until the test results are
satisfactory. The requirenent for the joints to remain exposed for the
hydrostatic tests nmay be wai ved by the Contracting O ficer when one or nore
of the follow ng conditions is encountered:

a. Conpliance would require maintaining barricades and wal kways around
and across an open utility trench in a heavily used area that woul d
require continuous surveillance to assure safe conditions.

b. Mintaining the trench in an open condition would delay conpletion
of the project.

The Contractor may request a waiver, setting forth in witing the reasons
for the request and stating the alternative procedure proposed to conply
with the required hydrostatic tests. Backfill placed prior to the tests
shal | be placed in accordance with the requirements of.

3.2.2 Leakage Test

Leakage test shall be conducted after the pressure tests have been
satisfactorily conpleted. The duration of each | eakage test shall be at

| east 2 hours, and during the test the water line shall be subjected to not
| ess than 200 psi pressure. Water supply lines designated on the draw ngs
shal |l be subjected to a pressure equal to 200 psi. Leakage is defined as
the quantity of water to be supplied into the newy laid pipe, or any

val ved or approved section, necessary to nmaintain pressure within 5 psi of
the specified | eakage test pressure after the pipe has been filled with
water and the air expelled. Piping installation will not be accepted if

| eakage exceeds the all owabl e | eakage which is determ ned by the foll ow ng
f or nul a:
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L = 0.0001351ND(P raised to 0.5 power)

L = Al'l owabl e | eakage in gallons per hour

N = Number of joints in the length of pipeline tested

D = Nomi nal dianeter of the pipe in inches

P = Average test pressure during the | eakage test, in psi gauge

Shoul d any test of pipe disclose | eakage greater than that cal cul ated by
the above fornula, the defective joints shall be located and repaired unti
the | eakage is within the specified all owance, wi thout additional cost to
the Governnent.

3.2.3 Time for Maki ng Test

Pi pelines jointed with rubber gaskets, nechanical or push-on joints, or
couplings may be subjected to hydrostatic pressure, inspected, and tested
for | eakage at any tine. Cenent-nortar lined pipe nay be filled with water
as recommended by the nanufacturer before being subjected to the pressure
test and subsequent | eakage test.

3.2. 4 Concurrent Hydrostatic Tests

The Contractor may elect to conduct the hydrostatic tests using either or
both of the followi ng procedures. Regardless of the sequence of tests
enpl oyed, the results of pressure tests, |eakage tests, and disinfection
shall be as specified. Replacement, repair or retesting required shall be
acconpl i shed by the Contractor at no additional cost to the Governnent.

a. Pressure test and | eakage test may be conducted concurrently.

b. Hydrostatic tests and disinfection nay be conducted concurrently,
using the water treated for disinfection to acconplish the
hydrostatic tests. If water is |lost when treated for disinfection
and air is adnmitted to the unit being tested, or if any repair
procedure results in contam nation of the unit, disinfection shal
be reacconpli shed.

3.3 BACTERI AL DI SI NFECTI ON
3.3.1 Bact eri ol ogi cal Disinfection

Bef ore acceptance of potable water operation, each unit of conpleted
waterline shall be disinfected as specified. After pressure tests have
been made, the unit to be disinfected shall be thoroughly flushed with
water until all entrained dirt and nud have been renoved before introducing
the chlorinating material. The chlorinating material shall be either
liquid chlorine, calciumhypochlorite, or sodi um hypochlorite, conformng
to paragraph M SCELLANEQUS | TEMS. The chlorinating material shall provide
a dosage of not |less than 50 ppm and shall be introduced into the water
lines in an approved manner. The agent shall not be introduced into the
line in a dry solid state. The treated water shall be retained in the pipe
I ong enough to destroy all non-spore formng bacteria. Except where a
shorter period is approved, the retention tine shall be at |east 24 hours
and shall produce not |ess than 25 ppm of free chlorine residual throughout
the line at the end of the retention period. Valves on the |ines being

di sinfected shall be opened and cl osed several times during the contact
period. The line shall then be flushed with clean water until the residua
chlorine is reduced to less than 1.0 ppm During the flushing period, each
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fire hydrant on the line shall be opened and cl osed several tinmes. From
several points in the unit, personnel fromthe Contractor's comrerci al

| aboratory shall take at |east 3 water sanples fromdifferent points,
approved by the Contracting Oficer, in proper sterilized containers and
performa bacterial exanmi nation in accordance with state approved mnethods.
The commrercial |aboratory shall be certified by the state's approving
authority for exanination of potable water. The disinfection shall be
repeated until tests indicate the absence of pollution for at least 2 ful
days. The unit will not be accepted until satisfactory bacteriol ogica
results have been obt ai ned.

3.4 CLEANUP

Upon conpletion of the installation of water |ines, and appurtenances, all
debris and surplus materials resulting fromthe work shall be renoved

-- End of Section --
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PART 1

1.

SECTI ON 02531

SANI TARY SEVERS
04/ 01

GENERAL

1 REFERENCES

The publications listed below forma part of this specification to the

ext ent

referenced. The publications are referred to in the text by basic

desi gnation only.

ASTM A

ASTM A

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM D

ASTM D

ASTM D

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

74 (1998) Cast Iron Soil Pipe and Fittings

123/ A 123M (2000) Zinc (Hot-Di p Gal vani zed) Coati ngs
on lron and Steel Products

33 (1999ael ) Concrete Aggregates

94/ C 94M (2000) Ready- M xed Concrete

150 (1999a) Portl and Cenent

260 (2000) Air-Entraining Adm xtures for
Concrete

270 (2000) Mortar for Unit Masonry

564 (1997) Rubber Gaskets for Cast Iron Soi
Pi pe and Fittings

828 (1998) Low Pressure Air Test of Vitrified
C ay Pi pe Lines

924 (1998) Concrete Pipe Sewer Lines by
Low Pressure Air Test Method

972 (2000) Conpression-Recovery of Tape Seal ant

412 (1998a) WVul cani zed Rubber and Thernopl astic
Rubbers and Thernopl astic El astoners -
Tensi on

624 (2000) Tear Strength of Conventiona
Vul cani zed Rubber and Thernmopl astic
El ast oners

2997 (1999) Centrifugally Cast "Fibergl ass”
(d ass- Fi ber - Rei nf or ced- Ther nbset ti ng- Resi n)
Pi pe

AVERI CAN WATER WORKS ASSOCI ATI ON ( AWAA)
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AWM C110 (1998) Ductile-Iron and Gray-lron Fittings,
3 In. Through 48 In. (75 nmthrough 1200
mm), for Water and Ot her Liquids

AWM Cl111 (2000) Rubber-CGasket Joints for
Ductile-Iron Pressure Pipe and Fittings

AWM C115 (1999) Flanged Ductile-Iron Pipe with
Ductile-lron or Gray-lron Threaded Fl anges

AWM C151 (1996) Ductile-Iron Pipe, Centrifugally
Cast, for Water or O her Liquids

NATI ONAL FI RE PROTECTI ON ASSOC!I ATI ON ( NFPA)
NFPA 49 (1994) Hazardous Chemi cal s Data

NFPA 325-1 (1994) Fire Hazard Properties of Flanmable
Li qui ds, Gases, and Volatile Solids

NFPA 704 (1996) Identification of the Fire Hazards of
Materi al s for Emergency Response

1.2 GENERAL REQUI REMENTS

The Contractor shall replace damaged material and redo unacceptable work at
no additional cost to the Governnment. All pipes shall be laid or hanged
formtop of trench as shown on drawings. Al metal pipes shall have
mechani cal joints. Contractor shall perform|eakage test and approved by
contracting officer berfore final acceptance of work.

1.3 SUBM TTALS

CGovernment approval is required for submittals with a "G designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the subnmittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD-07 Certificates

Portl and Cenent

Certificates of conpliance stating the type of cement used in
manuf acture of concrete pipe, fittings and precast manhol es.

Joints
Certificates of conpliance stating that the fittings or gaskets
used for waste drains or lines designated on the plans as are oil
resistant.
PART 2 PRODUCTS
1.4 Pl PE

Pi pe shall conformto the respective specifications and other requirements
speci fied bel ow
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1.4.1 Centrifugally Cast RTRP-11I

RTRP-11 shall conformto ASTM D 2997. Pipe shall have an outside dianeter
equal to standard wei ght steel pipe.

1.4.2 Ductile Iron Pipe

Pi pe shall conformto AWM C151 unl ess ot herw se shown or specified.
1.4.3 Cast lron Soil Pipe

Cast iron soil pipe shall conformto ASTM A 74, O ass SV, except where

Class XHis indicated. Lines indicated as acid resistant shall be O ass XH
and contain not less than 12 percent silicon

1.5 REQUI REMENTS FOR FI TTI NGS

Fittings shall be conpatible with the pipe supplied and shall have a
strength not less than that of the pipe. Fittings shall conformto the
respective specifications and other requirenents specified bel ow.

1.5.1 Fittings for Ductile Iron Pipe

Mechani cal fittings shall conformto AWM C110, rated for 150 psi
Push-on fittings shall conformto AWM Cl10and AWM Cl111, rated for 150

psi .

2.2.6 Fittings for Cast Iron Soil Pipe
ASTM A 74.

1.6 JO NTS

Joints installation shall conmply with the manufacturer's instructions.
Fittings and gaskets utilized for waste drains or industrial waste |ines
shall be certified by the manufacturer as oil resistant.

1.6.1 Ductile Iron Pipe Jointing

Push-on joints shall conformto AWM Cl111. Mechanical joints shall conform
to AWM Cl111 as nodified by AWM Cl151. Flanged joints shall conformto
AWM C115.

1.6.2 Cast lron Soil Pipe Jointing

Rubber gaskets for conpression joints shall conformto ASTM C 564. Packing
material for caulked joints shall be twisted jute or oakum tarred type, or
asphal t-saturated cellul ose-fiber. Joints for acid resisting cast iron
soi|l pipe shall be nade with acid resistant non-asbestos packing. The
packi ng shall not contain material which would affect adhesion of the joint
sealing material to the pipe. Lead shall be suitable for caul ki ng of
joints.

1.7 FRAVES AND COVERS
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Frames and covers shall be cast iron, ductile iron. Cast iron franmes and
covers shall be as indicated or shall be of type suitable for the
application, circular, wthout vent holes. The franes and covers shal
have a conbi ned wei ght of not |less than 400 pounds. The word " Sewer"
shal | be stanped or cast into covers so that it is plainly visible.

1.8 STEEL LADDER

The | adder shall not be less than 16 inches in width, with 3/4 inch

di ameter rungs spaced 12 inches apart. The two stringers shall be a
mnimum 3/8 inch thick and 2 inches wide. Ladders and inserts shall be
gal vani zed after fabrication in conformance with ASTM A 123/ A 123M

1.9 CEMENT MORTAR
Cenent nortar shall conformto ASTM C 270, Type Mwith Type Il cenent.
1.9.1 Portl and Cenent

Portl and cenment shall conformto ASTM C 150, Type V for concrete used in
concrete pipe, concrete pipe fittings, and manhol es and type optional wth
the Contractor for cenent used in concrete cradle, concrete encasenent, and
thrust blocking. Air-entraining adni xture conformng to ASTM C 260 shal

be used with Type V cenent. Were aggregates are alkali reactive, as
determ ned by Appendix XI of ASTM C 33, a cenent containing |less than 0.60
percent al kalies shall be used.

1.9.2 Portl and Cenent Concrete

Portl and cement concrete shall conformto ASTM C 94/ C 94M conpressive
strength of 4000 psi at 28 days, except for concrete cradl e and encasenent
or concrete blocks for manhol es. Concrete used for cradl e and encasenent
shal | have a compressive strength of 2500 psinininmum at 28 days. Concrete
in place shall be protected fromfreezing and noisture | oss for 7 days.

2.8 STRUCTURES
1.10 Sl eeve

Water pipe shall be encased in a sleeve of rigid conduit for the |engths
shown. A mi ni mum cl earance of at least 2 inches between the inner wall of
the sl eeve and the nmaxi mum out si de di aneter of the sleeved pipe and joints
shal | be provided. Sleeves of ferrous nmaterial shall be provided with the
corrosion protection as required for the conditions encountered at the site
of installation.

1.11 Pi pe Laying

a. Pipe shall be protected during handling agai nst inpact shocks and
free fall; the pipe interior shall be free of extraneous naterial

b. Pipe laying shall proceed upgrade with the spigot ends of
bel | - and- spi got pi pe and tongue ends of tongue-and-groove pipe
pointing in the direction of the flow Each pipe shall be laid
accurately to the line and grade shown on the draw ngs. Pipe shal
be laid and centered so that the sewer has a uniforminvert. As
the work progresses, the interior of the sewer shall be cleared of
all superfluous materials. Contractor shall follow the
requi renents of manufacturer to place pipe on cast iron chair/ rol

SECTI ON 02531 Page 209



Third Port Pier Replacenent 3RDPORT

or pi pe hanger.

c. Before making pipe joints, all surfaces of the portions of the pipe
to be joined shall be clean and dry. Lubricants, priners, and
adhesi ves shall be used as recommended by the pi pe nmanufacturer
The joints shall then be placed, fitted, joined, and adjusted to
obtain the degree of water tightness required.

1.11.1 Caul ked Joints

The packing material shall be well packed into the annul ar space to prevent
the entrance of lead into the pipe. The renmminder of the space shall be
filled with nolten lead that is hot enough to show a rapid change in color
when stirred. Scumshall be renoved before pouring. The lead shall be
caul ked to forma tight joint wi thout overstraining the bell and shall have
a mininmumdepth of 1 inch after caul ki ng.

1.11.2 Jointing

Joints between different pipe naterials shall be nade as specified, using
approved jointing materials.

1.11.3 Handl i ng and Storage

Pipe, fittings and joint material shall be handled and stored in accordance
with the manufacturer's recomendati ons.

1.12 Leakage Tests

Li nes shall be tested for | eakage by | ow pressure air testing, infiltration
tests or exfiltration tests, as appropriate. Low pressure air testing for
vitrified clay pipes shall be as prescribed in ASTM C 828. Low pressure
air testing for concrete pipes shall be as prescribed in ASTM C 828. Low
pressure air testing for PVC pipe shall be as prescribed in UBPPA UN - B- 6.
Low pressure air testing procedures for other pipe materials shall use the
pressures and testing tinmes prescribed in ASTM C 828 and ASTM C 924, after
consultation with the pipe manufacturer. Prior to infiltration or
exfiltration tests, the trench shall be backfilled up to at |east the | ower
hal f of the pipe. |If required, sufficient additional backfill shall be

pl aced to prevent pipe noverment during testing, |leaving the joints
uncovered to permit inspection. Visible |eaks encountered shall be
corrected regardl ess of |eakage test results. Wen the water table is 2
feet or nore above the top of the pipe at the upper end of the pipeline
section to be tested, infiltration shall be neasured using a suitable weir
or other device acceptable to the Contracting Oficer. Wen the
Contracting Officer determnes that infiltration cannot be properly tested,
an exfiltration test shall be nade by filling the line to be tested with
water so that a head of at least 2 feet is provided above both the water
table and the top of the pipe at the upper end of the pipeline to be
tested. The filled line shall be allowed to stand until the pipe has
reached its maxi mum absorption, but not |less than 4 hours. After
absorption, the head shall be re-established. The anmount of water required
to maintain this water level during a 2-hour test period shall be neasured.
Leakage as neasured by either the infiltration test or exfiltration test
shal | not exceed 25 gal per inch dianmeter per nile of pipeline per day.
When | eakage exceeds the maxi mum anount specified, satisfactory correction
shal |l be nade and retesting acconplished. Testing, correction, and
retesting shall be nmade at no additional cost to the Governnent.
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1

1

13 Test for Deflection

When flexible pipe is used, a deflection test shall be nade on the entire

Il ength of the installed pipeline not |ess than 30 days after the conpletion
of all work including the | eakage test, backfill, and placenent of any
fill, grading, paving, concrete, or superinposed |loads. Deflection shal

be determi ned by use of a deflection device or by use of a spherical,
spheroidal, or elliptical ball, a cylinder, or circular sections fused to a
common shaft. The ball, cylinder, or circular sections shall have a
diameter, or mnor dianeter as applicable, of 92.5 percent of the inside

di ameter of the pipe, but 95 percent for RPMP and RTRP. A tol erance of
plus 0.5 percent will be pernitted. The ball, cylinder, or circular
sections shall be of a honbgeneous material throughout, shall have a
density greater than 1.0 as related to water at 39.2 degrees F, and shal
have a surface brinell hardness of not |ess than 150. The device shall be
center bored and through bolted with a 1/4 inch mninum di ameter stee
shaft having a yield strength of 70,000 psi or nore, with eyes at each end
for attaching pulling cables. The eye shall be suitably backed with flange
or heavy washer; a pull exerted on the opposite end of the shaft shal
produce conpression throughout the renote end of the ball, cylinder or
circular section. G rcular sections shall be spaced so that the distance
fromthe external faces of the front and back sections shall equal or
exceed the dianeter of the circular section. Failure of the ball

cylinder, or circular section to pass freely through a pipe run, either by
bei ng pulled through or by being flushed through with water, shall be cause
for rejection of that run. Wen a deflection device is used for the test
inlieu of the ball, cylinder, or circular sections described, such device
shal | be approved prior to use. The device shall be sensitive to 1.0
percent of the diameter of the pipe being nmeasured and shall be accurate to
1.0 percent of the indicated dinension. Installed pipe showi ng deflections
greater than 7.5 percent of the nornal dianeter of the pipe, or 5 percent
for RTRP and RPMP, shall be retested by a run fromthe opposite direction
If the retest also fails, the suspect pipe shall be replaced at no cost to
the Governnent.

.14 CONCRETE CRADLE AND ENCASEMENT

The pipe shall be supported on a concrete cradle, or encased in concrete
where indicated or directed.

.15 St eel Ladder Anchorage

Ladder shall be adequately anchored to the wall by neans of steel inserts
spaced not nore than 6 feet apart vertically, and shall be installed to
provide at least 6 inches of space between the wall and the rungs. The
wall along the line of the | adder shall be vertical for its entire |ength.

.16 Jointing, Plastering and Seal i ng

Mortar joints shall be conpletely filled and shall be snooth and free from
surplus nortar on the inside of the manhole. Mrtar and mastic joints

bet ween precast rings shall be full-bedded in jointing conmpound and shal

be snoothed to a uniform surface on both the interior and exterior of the
manhol e. Installation of rubber gasket joints between precast rings shal
be in accordance with the recommendati ons of the manufacturer. Precast
rings may al so be seal ed by the use of extruded rolls of rubber with mastic
adhesi ve on one side.

17 Setting of Franmes and Covers
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Unl ess ot herwi se indicated, tops of franes and covers shall be set flush
with finished grade in paved areas or 2 inches higher than finished grade
in unpaved areas. Frame and cover assenblies shall be sealed to nmanhol e
sections using external preforned rubber joint seals that neet the
requirenents of ASTM D 412 and ASTM D 624, or other nethods specified in
par agraph Jointing, Plastering and Sealing, unless otherw se specified.

1.18 Ext ernal Preforned Rubber Joint Seals

External preforned rubber joint seals and extruded rolls of rubber with
masti ¢ adhesi ve shall neet the requirenents of ASTM D 412 and ASTM C 972 to
ensure conformance wi th paragraph Leakage Tests. The seal shall be
mul ti-section with neoprene rubber top section and all |ower sections nade
of Ethyl ene Propyl ene Di Mnonmer (EPDM rubber with a m ninumthickness of
60 mils. Each unit shall consist of a top and a bottom secti on and shal
have nmastic on the bottom of the bottom section and nastic on the top and
bottom of the top section. The nmastic shall be non-hardeni ng butyl rubber
seal ant and shall seal to the cone/top slab of the manhol e/catch basin and
over the |lip of the casting. One unit shall seal a casting and up to siXx,
2 inch adjusting rings. The bottom section shall be 12 inches in height.
A 6 inch high top section will cover up to twd, 2 inchadjusting rings. A
12 inch high bottom section will cover up to six, 2 inch adjusting rings.
Ext ensi on sections shall cover up to two nore adjusting rings. Each
extension shall overlap the bottomsection by 2 inches and shall be
overl apped by the top section by 2 inches.

-- End of Section --
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SECTI ON 02881

DREDG NG
08/ 01

PART 1 GENERAL

1

1 PLANT

Pl ant and equi pnent enpl oyed on the dredging work shall be in satisfactory
operating condition, capable of safely and efficiently perfornm ng the work
as indicated or specified, and shall be subject to inspection and approva
by the Government at all times. Equipnent and machi nery, including

pi pel i nes and supporting plant utilized in the work at the upland pl acenent
site, shall be subject to inspection and approval by the Government and
kept in good condition at all tinmes. A conplete listing of all dredging

pl ant and nachinery to be used in the work, including dredge buckets and
associ ated equi prrent, skiffs, barges and scows and associ ated punpout and
pi pel i ne equi prrent, and all other related equi prent to be enployed in the
work, shall be submitted. The listing shall include year and manuf acturer,
operational capacities, safety features, operating and |icensing
requirenents for operators, authorized operators, and a description where
and how the item of equi pnent or plant will be enployed in the work. Any

| eaks or deficiencies shall be pronptly and properly repaired. No reduction
in the capacity of the plant, once inspected and approved by the Governnent
to be sufficient for enploynent on the work, shall be made except by
witten perm ssion of the Contracting Oficer. The nmeasure of the "capacity
of Plant" shall be its actual performance on the work to which these
specifications apply. Al floating plant and pi pelines used as accessways
or working platforns shall be equi pped with wal kways and guardrails
conform ng to Corps of Engineers Manual EM 385-1-1 and neet OSHA
requirenents for worker safety. Al buoyant (plastic) dredge pipelines that
are used on this contract shall be weighted or anchored securely to the
bottom so that the pipeline will stay on the bottom and narked with floats
or buoys during daylight and anber |ights during darkness to nmark
distinctly the entire length and course of the line.

.2 CHARACTER OF MATERI ALS

The material to be renmoved fromwithin the limts indicated on the contract
drawings is primarily the shoaling that has occurred since the Channel area
next to the pier was | ast dredged; however, the Contractor should

antici pate encountering some new work dredging. |In addition, the
Contractor may encounter trash and debris within the areas to be dredged,
including but not Iimted to concrete rubble, scrap netal, wire rope, tires
and tinber pilings. The Contractor shall renpve all materials in the

desi gnated dredging areas to a required depth of 20 feet bel ow M.LW ( NOS)
with two feet of allowable overdepth. Bidders are expected to exam ne the
site of work and decide for thensel ves the character and state of the
materials. The Contractor shall be fully responsible for his evaluation of
character and state of the materials and his sel ection of equipnent
necessary to conplete the construction of work specified. Local m nor
variations in the subsurface nmaterials are to be expected and if
encountered will not be considered as being materially different within the
purvi ew of Contract Cl ause "Differing Site Conditions"

1.2.1 Unsatisfactory Materials for Disposal in Upland Placenment Area
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Soi |l s obtained from dredgi ng operations are classified as satisfactory and
all all trash and depris encountered in the dredging areas are classified
as unsatisfactory for disposal in the designated Government-furnished

upl and pl acenent area. Soils shall be separated fromall trash and debris
that is encountered during the dredging operations. At the Contractor's
option, this can be acconplished by screening as dredged naterial is placed
in barges and scows or when the soils dredged are being punped into the

upl and pl acenent area. All trash and debris encountered during dredging
operations shall be disposed in offsite landfills authorized to receive the
respective material. Al costs for separating trash and debris from soils,
and t he subsequent costs for hauling and di sposal in authorized landfills
shall be the responsibility of the Contractor. The Governnent does not
warrant the accuracy of the records of previous dredging. Local mnor
variations in the subsurface materials are to be expected and, if
encountered, will not be considered as being materially different within
the purview of Contract C ause "Dl FFERI NG SI TE CONDI Tl ONS"

1.3 SUBM TTALS

Submit the following in accordance with Section 01330, "Subnittal
Procedures":

SD-01 Preconstruction Submittals
Dredgi ng and Dredged Material Placenent Plan; G
Prior to commencenent of dredging, subnmit a plan for sequence of
dredgi ng, dredgi ng methods and plant utilized, pipeline |ocation
and nmaterial placenent requirenents, protection of structures,
equi pnent, and | and features.
Dredging Intent Notification; G
Prior to commencenent of dredging, subnmit a copy of intention to
start dredging notification at sane tine sent to Departnent of
Envi ronmental Quality.
Conpl eti on of Dredging Report; G

Upon conpl eti on of dredging, submt a copy of conpleted Report of
Dredging at sanme tinme sent to Departnent of Environnmental Quality.

Notice to Mariners; G

Submit a copy of Notice to Mariners at sane tine sent to Fifth
Coast Cuard District.

SD- 02 Shop Drawi ngs
Soundi ngs of Dredging Area; G
Submit drawi ngs of after dredging surveys conpl eted and stanped by
a licensed Surveyor or Engineer in the Conmonwealth of Virginia
verifying the required contract depth has been nmet throughout the
entire dredgi ng area.

SD-07 Certificates
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Equi pnrent and Machi nery Operator Authorization

The Contractor shall submit a |ist of designated personne
qualified and authorized to operate machi nery and equi prent. The
list shall be maintained at the job site in a current status at al
tinmes.

1.4 SPECI AL WORK REQUI REMENTS FOR DREDA NG

Al'l dredging, transport and placenment of dredged material under this
contract shall be in compliance with all |aws and regul ati ons governing the
work. The Contractor is advised that any deviations fromthe construction
met hods and procedures indicated by the plans and specifications that are
not prior approved in witing by the Contracting Oficer, and any

non- conpliance with | aws and regul ati ons governing the work, shall be cause
for the Contracting Officer issuing a stop work order. Any stop work orders
i ssued for these causes will not be subject to tine extensions or cost
recovery by the Contractor. Any non-conpliance with or violation of the
conditions stated herein may result in crimnal and civil penalties against
the Contractor. The Contractor is informed that due to environmental
concerns and time-of-year restrictions for dredging and dredged nateria

di sposal operations in the project area, dredging shall not be perforned
fromthe period 15 March 2002 through 30 July 2002

4.1 Security and Public Safety of Wrk Areas

The dredgi ng and pl acenent areas are accessible to the general public;
however, the Government will not undertake to exclude the public or
restrict public access to the site during the work. The Contractor shal
fully conply with the provisions of OSHA safe working practices and the
Saf ety and Accident Prevention requirenents of these specifications. The
Contractor shall enploy the use of signs, barricades, barriers, flagnen,
and any ot her devices and nmeasures required to assure public and worker
safety at the dredging and pl acenent areas at all times. Al lighting
associated with the project shall be linmted to the i mredi ate area of
active construction only. Such lighting shall be shielded, |ow pressure
sodi um vapor lights directed to the nmaxi mum extent practical away from
popul ated areas and to avoid excessive illumnation of the water.

. 4.2 Noi se Control and Abat enent

The Contractor shall enploy the use of properly installed and naintai ned
muffl ers, silencers, and manufacturer's reconmended sound suppressors on
all plant, machinery, and equi pnent used on this work. The use of sound
signals such as whistles, horns, or bells shall not be used if two-way
radi o communi cati on can acconplish the required function. The Contractor
shal | not use sound signals, with the exception of those signals required
for vessel operations by the U S. Coast Guard, during the tine between
sunset and sunri se.

.5 NOTI FI CATI ONS OF | NTENT TO DREDGE AND REPORTS OF DREDG NG

A notification giving the date and | ocation the Contractor intends to start
dredgi ng at each respective dredging area for this contract shall be
prepared and sent to the Virginia Departnment of Environnental Quality as
specified. Additionally, upon conpletion of dredging at each respective
dredging area, the Contractor shall prepare a Report of Dredging giving al
data as indicated and sent to the Virginia Department of Environnenta
Quality as specified. When the Contractor sends a Notification or Report to
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the Virginia Departnent of Environnental Quality, a copy shall at the sane
time be furnished to the Contracting O ficer. The Contractor shall include
the Virginia Water Protection (VW) Permit Nunber on all Notifications and
Reports.

1.5.1 Notification of Dredging to the Virginia Departnent of Environnental
Quality

The Contractor shall notify the Virginia Departnment of Environmental
Quality, attention Bert Parolari, 5636 Southern Boul evard, Virginia Beach,
Virginia 23462, in witing, at |east 15 cal endar days prior to comrencenent
of dredging operations at each respective dredging area for this contract.
The Contractor shall include the Virginia Water Protection (VW) Permt
Nunber on all correspondence and reports sent to the Departnment of

Envi ronmental Quality.

1.5.2 Report of Dredging to the Departnent of Environnental Quality

The Contractor shall notify the Virginia Departnent of Environnental
Quality, attention Bert Parolari, 5636 Southern Boul evard, Virginia Beach,
Virginia 23462, in witing, wthin 30 calendar days of conpletion of

dredgi ng operations at each respective dredging area for this contract. The
Contractor shall include in the Report the following information to the
Virginia Departnment of Environmental Quality:

(a) Date on which dredgi ng operations started.
(b) Date on which dredgi ng operations were conpl et ed.
(c) Amount of material dredged (in cubic yards).

1.6 NOTI FI CATI ON OF COAST GUARD

Prior to comrencenent of work on this contract, the Contractor shall notify
the Conmander, Fifth Coast Guard District of his intended operations to
dredge and request that it be published in the Local Notice to Mariners.
This notification nust be given in sufficient tine so that it appears in
the Notice to Mariners at least 5 work days prior to the commencenent of
this contract. The Contractor shall at the sane tine send a copy of the
notification to the Contracting O ficer.

1.6.1 Local Notice To Mariners

The Local Notice To Mariners (LNM for the Fifth Coast Guard District is
avai l abl e by phone at (757) 398-6367, on the Internet at:

http://ww. navcen. uscg. m | /1 nm d5/ default. htm and e-mail address:

nt m d5oan@ nternet.uscg.nml. The LNMis the primary nmeans for dissem nating
i nformati on concerning aids to navigation, hazards to navi gation, and ot her
items of marine information of interest to mariners on the waters of the
United States, its territories, and possessions. These notices are
essential to all navigators for the purpose of keeping their charts, |ight
lists, Coast Pilots and other nautical publications up?to?date. These
notices are published weekly. They may be obtained free of charge, by

maki ng application to the Fifth Coast Guard District, Federal Building, 431
Crawmford Street, Portsnmouth, Virginia 23704. |If the Contractor encounters
any objects on the channel bottom during dredgi ng operations or transport
of his plant that could be a hazard to navigation, he shall notify the
Coast Cuard imrediately as to location and at the same tine notify the
Contracting Oficer.
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1.7 PHYSI CAL DATA FOR DREDG NG AREAS

The physical conditions indicated on the drawings and in the specifications
are the result of site investigations and surveys. Information and data
furnished or referred to belowis furnished for the Contractor's

i nformati on; however, it shall be expressly understood that the Governnent
will not be responsible for any interpretation or conclusion drawn from
this information or data by the Contractor.

1.7.1 Weat her Conditions | nformation

Conpl ete weat her forecasts, records and reports may be obtained fromthe
Nati onal Weather Service in Wakefield, Virginia, telephone (757) 8997?4200,
Menu sel ection service or operator assisted as applicable. The Contractor
shall satisfy hinmself as to the hazards likely to arise fromthe weat her
conditions during the dredging peri od.

1.7.2 Weat her/ Physi cal Conditions

The | ocations of the Dredging and Placenment Areas are relatively sheltered
fromstorms; however, severe wi nds may cause suspension of work for short
periods. Tidal currents at any of these work areas are not of sufficient
velocity to interfere with dredgi ng operations.

1.7.3 Condi tion of Dredging Area

The plans for dredgi ng show the condition and | ocation of the dredging
areas. There are not any known cabl es, pipes, bridges, or tunnels that
cross the areas to be dredged; however, the dredging area is |located on the
Fort Eustis Mlitary Reservation and Arny vessels utilize the structures,

pi ers, docks, and nmooring piles in proximty to the dredging area. The
vessel s, piers, docks, mooring piles, and simlar itens that are in the
areas adjacent to the dredging area are off-linmits to the Contractor and
shall not be traversed or utilized in any way w thout the expressed witten
approval of the Contracting Oficer. The Contractor shall exercise due care
in all dredging and attendant plant operations to prevent danmage to
structures, piers, docks, nooring piles, vessels, and any other itens to
remain in the work area during dredging operations.

1.7.4 Obstruction of Channe

The Governnent will not undertake to keep the area of channels free from
vessel s or other obstructions, except to the extent of such regulations, if
any, as may be prescribed by the Secretary of the Arnmy, in accordance with
the provisions of Section 7 of the River and Harbor Act, approved 3 August
1917. The Contractor will be required to conduct the work in such manner
as to obstruct navigation as little as possible, and in case the
Contractors' plant so obstructs the channel as to nmake difficult or
endanger the passage of vessels, said plant shall be pronptly noved on the
approach of any vessel to such an extent as may be necessary to afford a
practicabl e passage. Upon the conpletion of the work, the Contractor shal
pronptly renmove his plant, including ranges, buoys, piles, and other marks
pl aced by himunder this contract in navigable water or on shore.

1.7.5 Contractor Responsibility

The Contractor shall hold and save harmess the United States, its
of ficers, and enmployees fromall clainms that may arise as a result of the
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Contractor's negligence in connection with the work perfornmed under the
contract, fromnonconpliance by the Contractor with the provisions of the
contract drawi ngs and specifications, or fromthe instruction of the
Contracting Oficer.

1.7.6 Marsh, Wetl ands, and Subnerged Aquatic Vegetation

Marsh areas, tidal and non-tidal wetlands, and subnmerged aquatic vegetation
exists within the vicinity of work. In order to avoid danage to to these
areas, the Contractor shall not allow personnel or the operation of plant
and attendant vessels, including placenent or traversing of pipelines
across them except as approved by the Contracting Oficer. To the maxi num
extent practical, the Contractor's work operations over and in the vicinity
of these areas when allowed shall be at high tide

1.7.7 Navi gation Aids

The Contractor shall not relocate or nove any aids to navigation that has
been established by the U S. Coast CGuard. If it becones necessary to have
any aid to navigation noved in order to conpl ete dredgi ng operations under
this contract, the Contractor shall notify the U S. Coast Guard in witing
at the address above with a copy to the Contracting Oficer not |ess than
15 cal endar days prior to such need for novenent. The Contractor shal
notify the U S. Coast Guard of the approxinmate tine the navigation aid may
be relocated to its original position. Al notifications to the U S. Coast
Guard shall at the same time be provided to the Contracting Oficer and
recorded in the Daily Report of Operations. In the event that the
Contractor disturbs or damages any navigation aid during work operations,
whi ch includes during nobilization or denobilization of his plant, the
Contractor shall imrediately stop the activity which disturbed or danmaged
the navigation aid, take i mredi ate corrective action to prevent further

di sturbances or danmage, and shall notify the Coast Guard i mediately as to
| ocation, and at the sane tine notify the Contracting Oficer.

1.7.7.1 Use of Coast Guard Navigation Aid Structures

The Conmander, Fifth Coast Cuard District, has authorized the Norfol k
District, Corps of Engineers, and its Contractors to use fixed Federal aids
to navigation structures, established and nmaintained by the U S. Coast
Guard, for support of tenporary dredging tide gauges when perform ng
Federal dredging operations. If a Contractor chooses to use navigation aid
structures for this purpose, he shall abide by the foll owi ng requirenents:

a. The Contractor shall advise the Commander, Fifth Coast Guard District,
Aids to Navigation Branch, Federal Building, 431 Crawford Street,
Portsnouth, Virginia 23704, in witing, of his intention to attach tide
gauges to navigation aid and structures, prior to commenci ng a dredgi ng
project. This notice shall include the name of each aid to navigation to
which tide gauges are to be attached, and the anticipated dates the gauges
will be attached and renoved. A copy of this notice shall be furnished at
this time to the Contracting Oficer.

b. The Contractor shall be required to renove any temporary tide gauges

i medi at el y upon conpl etion of dredgi ng operations and denobili zation of
dredging plant. The Contractor shall at his expense repair or replace any
aids that he has danaged or destroyed as a result of the Contractor's use
of such aids.

c. This provision refers only to Federal aids to navigation structures and
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does not authorize the Contractor to utilize aids that are not established
and naintained by the U S. Coast Guard. This provision al so does not

aut horize the Contractor to utilize Federal navigation aid structures for
any purposes other than the support of temporary tide gauges.

1.7.8 Hours of Work

The Contractor will be allowed to performdredging work from 0700 to 1700,
Monday through Friday, for the entire perfornmance period, unless approved
otherwi se by the Contracting O ficer. Precautions for any night work shal
be coordinated with the Job Hazard Anal ysis. Adequate lighting in
compliance with all OSHA Regul ati ons and Coast Guard Regul ations for

t horough i nspection of night operations and public safety shall be provided
by the Contractor at his expense.

1.8 I NSPECTI ON FOR DREDG NG

The presence of the construction representative shall not relieve the
Contractor of responsibility for the proper execution of the work in
accordance with the specifications. The Contractor will be required:

a. To furnish, on the request of the Contracting Oficer or any
construction representative, the use of such boats, boatnen, |aborers, and
material formng a part of the ordinary and usual equi pnent and crew of the
dredgi ng plant as nmay be reasonably necessary in inspecting and supervising
the dredgi ng or placenent area work areas.

b. To furnish, on the request of the Contracting Oficer or any
construction representative, suitable transportation fromall points within
the dredgi ng and pl acenent area, to and fromthe various pieces of plant
and the staging areas, and as nay be reasonably necessary in inspecting and
supervi sing the work. Should the Contractor refuse, neglect, or delay
compliance with these requirements, the specific facilities may be

furni shed and mai ntai ned by the Contracting O ficer, and any resultant cost
incurred by the government will be deducted from any anobunts due or to
become due the Contractor.

1.9 SAFETY AND ACCI DENT PREVENTI ON FOR DREDG NG

The Contractor shall not comrence work at a job site prior to the
CGovernment's revi ew of an acceptabl e Contractor acci dent prevention plan
per the US Arnmy Corps of Engineers Safety and Heal th Requirenments Manual
(EM 385-1-1) and discussion of the accident prevention plan at a prework
meeti ng.

1.9.1 Conflicts

The Contractor shall conply with Occupational Safety and Health Act (OSHA)
St andards, Coast Guard, as well as the Corps of Engineers Safety and Health
Requi renments Manual (EM 385-1-1). Wen a conflict exists between Corps of
Engi neers Safety and Health Requirements Manual, nationally recognized
consensus standards, or the contract plans and specifications, the nopst
stringent requirenents as determined by the Contracting O ficer will govern

1.9.2 Activity Hazard Anal ysis

Cor ps of Engineers' Manual EM 385-1-1, 1996 edition, is hereby suppl enmented
or revised as follows:
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Based on the construction schedule, the Contractor shall submit an activity
hazard anal ysis of each major phase of work prior to entering that phase of

activity. The analysis shall include major or mnor hazards, as well as
commonly recurring deficiencies that m ght possibly be encountered for that
operation, and shall identify proposed nmethods and techni ques of

acconpl i shing each phase in a safe nanner. The Project Superintendent and
the Corps of Engineers Project Inspector shall sign the analysis. A copy

of the analysis shall be kept on the job site and reviewed w th enpl oyees

during orientation and during weekly safety meetings.

1.9.3 Means of Escape for Personnel Quartered, or Wirking on Floating Pl ant

Two neans of escape shall be provided for assenbly, sleeping, and nessing
areas on floating plant. For areas involving 10 or nore persons, both neans
of egress shall be through standard size doors opening to different exit
routes. Where nine or fewer persons are involved, one of the nmeans of
escape may be a wi ndow (m ni mum di mensi ons 24 inches by 36 inches) that
leads to a different exit route.

1.9.4 Si gnal Lights

The Contractor shall display signal lights and conduct his operations in
accordance with the General Regul ations of the Departnent of the Arny and
of the Coast Guard governing lights and day signals to be displayed by
towi ng vessels with tows on which no signals can be displayed, vessels
wor ki ng on wrecks, dredges, and vessels engaged in |aying cables or pipe or
in submarine or bank protection operations, lights to be displayed on
dredge pipe lines, and day signals to be displayed by vessels of nore than
65?feet in length moored or anchored in a fairway or channel, and the
passing by other vessels of floating plant working in navigable channel s,
as approved by the Secretary of the Arnmy and the Commandant, U. S. Coast
Guar d.

1.9.5 Emergency Al arnms and Signal s

Alarnms of the type indicated shall be provided in accordance with the
fol | owi ng:

(a) Emergency Alarns - Alarnms shall be installed and maintained on al
floating plant requiring a crew where it is possible for either a passenger
or crewran to be out of sight or hearing from any other person. The al arm
system shall be operated fromthe primary electrical systemw th standby
batteries on trickle charge that will automatically furnish the required
energy during an electrical-systemfailure. A sufficient nunber of
signaling devices shall be placed on each deck so that the sound can be
heard distinctly at any point above the usual background noise. Al
signaling devices shall be so interconnected that actuation can occur from
at | east one strategic point on each deck.

(b) Fire Alarm Signals - The general fire alarmsignal shall be in
accordance with Coast Guard Rul es and Regul ati ons for Cargo and
M scel | aneous Vessel s.

(c) Abandon Ship Signals - The signal for abandon ship shall be in
accordance with the reference cited in (b) above.

(d) Man-Overboard Signal - Hail and pass the word to the bridge. A
personnel and vessels capabl e of rendering assistance shall respond.
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1.9.6 Head and Foot Protection

The entire work site under this contract is designated as a hard hat and
foot protection area. The Contractor shall post the area in accordance
with the requirenents of EM 385-1-1, and shall insure that all prine and
subcontractor personnel, vendors and visitors utilize hard hats and

steel -toed shoes neeting OSHA requirenments while within the project area.

1.9.7 Attendance at Safety Meetings

In order to allow for maxi num attendance at weekly tool box (Safety)
nmeetings, and nonthly supervisor neetings by Corps of Engi neers personnel,
Contractors shall notify the Contracting O ficer 5 cal endar days prior to
the start of work, of the tinme and | ocation of all such schedul ed neetings.
The Contractor shall keep minutes and provide copies to all parties

att endi ng.

1.9.8 Saf ety Checks
Physi cal and visual checks for the safety of equi pnment as follows:
(a) Dredgi ng Equi pnrent and Associ ated Pl ant
Al'l floating and operabl e equi prrent and nachi nes, shall be checked for

(1) Manufacturer's safety instructions, pernmanent-nounted and easily
read.

(2) Guard Rails and life-lines at overboard access areas, as applicable.

(3) Cover for exposed noving parts with safety-guards to prevent soneone
fromaccidentally stepping or falling on them

(b) Dozers, Front-End Loaders, Backhoes, and O her Wheel ed- Tract Machi nes

Dozers, front-end | oaders, backhoes, and other wheel ed-tract machi nes
operated at the placenent area shall be equipped with rollover protection
and seatbelts. Al rotating or reciprocating parts, and any parts subject
to high operational tenperatures that are of such nature or so |ocated as
to be or becone a hazard to the operating or attendi ng personnel, shall be
substantially guarded and insulated to the extent necessary to elimnate
the hazard. Walking or working surfaces and platforns shall be of an
anti-skid type. Al front end | oader, backhoe and other similar nachines,
such as tractors that utilize a backhoe attachnent, shall be checked for

(1) Exposed backhoe boom swi ng foot pedals.

(2) Backhoe boom swing | ever that can be reached by a nan standi ng on
the ground or on the outrigger support bracket.

Where these type conditions exist, guards shall be fabricated to:

(1) Cover over exposed foot pedals to prevent someone from accidentally
st eppi ng on them

(2) Enclose the swing lever so as to preclude operation fromthe ground
or fromthe outrigger support bracket.

(c) Crawl ers, Trucks, and Weel - Mount ed Cranes

SECTI ON 02881 Page 221



Third Port Pier Replacenent 3RDPORT

(1) Wen a crane is performng duty cycle work (such as clanshell,
dragline, grapple, or pile driving) it does not require anti-two bl ock
equiprent. If the crane is required to nake a non-duty cycle lift (for
exanple, to lift a piece of equipnent, a tool box, or supplies), it will be
exenpt fromthe anti-two bl ock equi pnment requirenents if the follow ng
procedures are inpl enent ed:

- an international orange warning device (warning flag, warning tape, or
warning ball) is properly secured to the hoist line at a distance of 8 to
10 feet above the hoi st rigging;

- the signal person (or an individual designated as the signal person)
acts as a spotter to alert the crane operator with a "STOP" signal when the
war ni ng devi ce approaches the boomtip and the crane operator ceases
hoi sting functions when alerted of this; and

- while the non-duty cycle lift is underway, the signal person shall not
stand under the |oad, shall have no duties other than signal person, and
shall conply with the signaling requirenents of EM 385-1-1;

(2) Anti-two block devices are always required when hoi sting personne
by crane or derrick.

1.9.9 Di vi ng Operations

Al'l diving operations shall be planned in accordance with the Corps of

Engi neers Safety Manual EM 385-1-1 and nust be limted to those tasks that
cannot be acconplished in any other manner. The Contractor shall submt for
approval all information which nmay affect the work to be acconplished,

i ncludi ng divers nanes, nedical exami nation reports, qualifications of al
divers and top-side tenders to be enployed in the diving operations, plant
and equi pnent to be enpl oyed on the work, and a witten dive plan with

sket ches and narrative descriptions for each phase of the planned dive.

1.10 BRI DGE- TO- BRI DGE RADI O COVMMUNI CATI ON

In order that radi o comunication nay be nade with passing vessels, al
dredges engaged in work under this contract shall be equipped wth
bridge-to-bridge radio tel ephone equi pnent. The radi o tel ephone equi pnent
shal |l operate on a single channel very high frequency (VHF), FM on a
frequency of 156.65 negahertz per second with | ow power output having a
conmuni cati on range of approxinmately ten mles. The Federal Conmunications
Conmi ssi on has approved the frequency.

1.10.1 Radi o
The Contractor shall provide the Governnment construction representative a
portabl e radi o capabl e of conmunicating with the dredge for the duration of
wor k under this contract. The Contractor shall maintain the radio as
required.

PART 2 PRODUCTS (NOT USED)

PART 3 EXECUTI ON

3.1 PLACEVENT OF EXCAVATED MATERI AL

The contractor will be required to use the designated Government-furni shed
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Pl acenent Area. The satisfactory material excavated shall be transported
barges and scows and deposited by a hydraulic pipeline into the placenent
area as indicated and specified. The dredge pipeline shall be placed and
advanced in a manner to traverse and disturb marsh and wetl ands to the

m ni mum anount practicable. Ingress and egress of personnel and equi pnent
across marsh and wetl ands areas shall be scheduled to coincide with high
tide to the nmaxi mum extent practicable. The Contractor shall submt his
proposed Dredged Material Placenment Plan as a part of the overall work plan
and the requirements of which shall be subject to approval of the
Contracting Oficer.

3.1.1 Dredged Material D scharge Requirenents

The | evees and spill boxes are expected to be adequate for the placenment of
dredged material proposed in this Solicitation; however, the Contractor is
responsible to ensure all portions of the |evees and spill boxes are
adequate and in proper working order before comrencenent of placenent
operations. Any clearing or renoval of debris, as well as any repairs to
the spill boxes or levees that may be required, is the Contractor's
responsibility and shall be provided at no additional cost to the
governnent. The Contractor shall maintain the integrity of the dike and
enpl oy proper dredging techniques to assure dredged material is confined to
the di ked placenment area at all tines. The spillbox shall be well

mai ntained with the boards at the correct |evel and free of trash and
debris at all tinmes. The Contractor shall imediately suspend dredgi ng and
pl acement operations in the event of any di ke or containnent failure. The
Contractor may resume work only when such failures have been corrected.

The Contractor may be required to recover at no additional cost to the
CGovernment any material inproperly placed as a result of dike or

contai nment failure. Damages and clains due to any failure of the di ke due
to construction error or negligence in operations is the responsibility of
the Contractor. The Contractor shall install a baffle plate, diffuser, or
ot her approved apparatus to the di scharge end of the dredge pipeline that
shal | precisely control the placenent of the dredged material and increase
the settlenment rate of the material to the maxi mum extent practicable. Upon
conpl etion of material placenment operations, the entire interior area of
the placenent area shall be uniformy snooth-graded to assure positive

drai nage and elimnation of undrained pockets and abrupt hunps. The
finished surface shall be reasonably smooth, conpacted, and free from
irregul ar surface changes. The degree of finish shall be that ordinarily
obt ai nabl e from bl ade-grader operations. At the conpletion of the schedul ed
work, the Contractor shall |eave the spillbox in a well-nmaintai ned and
operabl e condition to assure adequate site drainage.

3.1.1.1 Water Quality Mnitoring Controls

In addition to the requirenents specified in subparagraph "Control of
Dredgi ng Area and Pl acenent Area Effulent” of this SECTION, the Contractor
shal |l take all precautions that in the opinion of the Contracting Oficer
may be necessary to minimze the escape of dredged material into the

navi gabl e waters. Water samples of nearby navigable waters shall be taken
daily at locations approved by the Contracting O ficer during dredging
operations up current and down current fromthe dredge and pl acenent area
and after each change in tidal current flow up current fromthe dredge and
pl acenment area. These sanples shall serve as the benchmark water quality
standard for whi ch neasurenents of sanples taken in the vicinity down
current of the dredging area and pl acenent area shall be conpared. Water
samples fromthe water surface in the vicinity inmediately down current of
the placement area and at the spillbox shall be taken as often as necessary
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to conformto the requirenments as specified. Water sanples i mediately down
current fromthe dredge and pl acenent area shall be taken not |ess than
once during each respective tidal current flow, and samples at the spill box
not less than twice daily. Density tests shall be performed on all water
samples as outlined in paragraph titled "Control of Placenment Area
Effluent". In the event a water sanple taken down current fromthe dredge,
down current fromthe vicinity of the placenent area, or at the spill box
proves to be greater than 5 grans per liter in excess of the density of the
wat er sanple taken up current in the vicinity of the placenent area or yhe
area bei ng dredged established as the benchmark water quality standard,
dredgi ng operations shall be stopped inmedi ately or the discharge flow
shal | be reduced. Dredgi ng can resune naximum operati ons once the
difference in the density tests beconmes |less than 5 grans per liter. A
sanpl es taken shall be recorded by the contractor and included with the
Daily Report of Operations. The Contractor shall provide constant

moni toring of the placenent operations when dredgi ng and material placenent
operations are in progress. Mnitoring personnel shall have fully
functional two-way radi o conmuni cations with the dredge operator at all

ti mes when dredging is in progress. Frequent communi cation checks shall be
made to assure proper material placenent during dredging operations. In the
event of any communications failure or inproper material placement is
determ ned, all dredging and placenment operations shall be i mediately
suspended until comunications are restored as approved by the Contracting
Oficer, or in the event of inproper material placenent, until proper

mat eri al placenment procedures are reestablished by the Contractor as
approved by the Contracting Officer. Al costs resulting from suspensions
of work as specified above shall be the responsibility of the Contractor
and at no additional expense to the governnent.

3.1.2 Water Quality Monitoring Controls

In addition to the requirenents specified in paragraph "Control of

Pl acenent Area Effulent”, the Contractor shall take all precautions that in
the opinion of the Contracting Oficer may be necessary to mininize the
escape of dredged material into the navigable waters. Water samples of

near by navi gable waters shall be taken daily at |ocations approved by the
Contracting O ficer during dredging operations up current and down current
fromthe dredge and placenent area and after each change in tidal current
flow up current fromthe dredge and pl acenent area. These sanpl es shal
serve as the benchmark water quality standard for which neasurenments of
sampl es taken in the vicinity down current of the dredging area and

pl acenment area shall be conpared. Water sanples fromthe water surface in
the vicinity imedi ately down current of the placenent area and at the
spi |l I box shall be taken as often as necessary to conformto the
requirenents as specified. Water sanples i mediately down current fromthe
dredge and placenment area shall be taken not |ess than once during each
respective tidal current flow, and sanples at the spillbox not |ess than
twice daily. Density tests shall be perforned on all water sanples as
outlined in paragraph titled "Control of Placenent Area Effluent". In the
event a water sanple taken down current fromthe dredge, down current from
the vicinity of the placement area, or at the spill box proves to be
greater than 5 grams per liter in excess of the density of the water sanple
taken up current in the vicinity of the placenent area or yhe area being
dredged established as the benchmark water quality standard, dredging
operations shall be stopped i mediately or the discharge flow shall be
reduced. Dredging can resunme nmaxi num operations once the difference in the
density tests becones less than 5 grans per liter. Al sanples taken shal
be recorded by the contractor and included with the Daily Report of
Qperations. The Contractor shall provide constant nonitoring of the
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pl acenment operati ons when dredgi ng and material placenment operations are in
progress. Mnitoring personnel shall have fully functional two-way radio
communi cations with the dredge operator at all times when dredging is in
progress. Frequent communicati on checks shall be nade to assure proper
mat eri al placenment during dredgi ng operations. In the event of any
conmmuni cations failure or inproper material placenment is determ ned, al
dredgi ng and pl acenent operations shall be i mediately suspended unti
conmmuni cations are restored as approved by the Contracting Oficer, or in
the event of inproper material placenment, until proper material placenent
procedures are reestablished by the Contractor as approved by the
Contracting Officer. Al costs resulting from suspensions of work as
speci fi ed above shall be the responsibility of the Contractor and at no
addi ti onal expense to the governnent.

3.2 DREDG NG AREA AND PLACEMENT AREA CONTRCL

The Contractor shall be responsible for the layout of all work and have all
mar ki ngs placed in the field marked by a |icensed Professional Engi neer or
Surveyor currently licensed in the Commonwealth of Virginia. The markings
shall be placed in the i mediate work areas only and shall be renbved once
a work area has been accepted. The Government will establish the tide
staff gauge within vicinity of the respective dredging areas. The in-place
mar ki ngs shall be verified by the Government before dredgi ng and dredged
mat eri al pl acenent operations commence. The Contractor shall be responsible
for dredging within the areas and prisns as shown, and to deposit the
dredged material at the locations indicated. The Contractor shal

establish and naintain at his own expense all markings of the dredgi ng and
pl acement areas and shall renobve sane upon conpletion of the work.

3.2.1 El ectronic Survey and Positioning Systens

When the Contractor utilizes el ectronic survey and positioning systens to
perform dredgi ng and dredged material placenent operations, all work
acconpli shed with the use of the systens shall be reviewed and certified as
accurate by the Contractor's Quality Control Manager. This signed
certification shall be subnmitted as a part of the Daily Report of
Qperations and verify that all work perfornmed with the use of the equi pnent
and systens neets contract requirenents. Al markings to be placed in the
field by the Contractor for |layout of the work, including but not limted
to placenent area control points, pipeline routes, range markers and buoys,
or for any other control purpose shall be provided by a professiona

engi neer or surveyor licensed in the Cormonweal th of Virginia. The
CGovernment reserves the right to verify in-place markings.

3.3 QUALI TY CONTRCL

The contractor shall establish and naintain a quality control system for
al | dredging operations to assure conpliance with contract requirenents and
record his inspections and tests under this system

3.3.1 Exani nati on of Barges and Scows

The barges and scows shall be exam ned and deternined to be in good
condition to reasonably expect it to last throughout the job wthout
wearing to the extent of allowing |leaks. In the event that | eaks occur
anywhere in the barges or scows the contractor will be required to

i medi at el y di scontinue using the respective equiprment until the | eaks are
stopped or equi prent replaced. The contractor will also be required to
recover at no cost to the Government any material inproperly placed because
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of a leak or leaks in the equipnent.
3.3.2 War ni ng Si gns

The contractor shall erect and maintain at his own expense suitable
navi gati on warning signs at each end of a subnerged pipeline and at any
ot her points necessary to prevent hazards to navigation

3.3.3 Exani nati on of Pipeline

The pipeline, including connections used for a subnerged line, shall be
exam ned and deternmined to be in good condition to reasonably expect it to
| ast throughout the job without wearing to the extent of allowi ng |leaks. In
the event that |eaks occur anywhere in the pipeline, the contractor will be
required to i mredi ately discontinue using the respective equi pnent unti

the | eaks are stopped. The contractor shall also be required to recover at
no cost to the Government any material inproperly placed because of a |eak
or leaks in the equipnent.

3.3.4 I nspections and Testing Requirenents

I nspections and testing shall be the responsibility of the Contractor,
subject to the approval of the Contracting Oficer

3.3.4.1 Control of Dredging Area and Placenent Area Effluent

The density of the effluent shall be determ ned by a hydroneter or

wei ght - vol une nethod as hereinafter specified. The Contractor will have the
option of the hydroneter nethod when settled solids are not present in the
sanpl e. Wen settled solids are present the weight-volunme nethod shall be
enpl oyed for density determi nations. The sane technique shall be used for
maki ng the water density determinations in the vicinity of the benchmark
area as in the respective work and pl acenent areas. Wen the hydroneter is
used, an instrunent such as Fisher Brand #14-331-5C2, or approved equal,
shal | be used. Wen the weight-volune nethod is enmployed, a 1,000 c.c.

| aboratory cylinder and a scal e or bal ance capabl e of wei ghing the sanple
and cylinder to the nearest gramshall be used.

3.3.5 Equi pnrent and Machi nery Requirenents

Al'l measuring equi pnent, global positioning systems (GPS) and ot her

el ectronic positioning systens, data plotting and recordi ng equi prent, and
the procedures associated with each respective item of equipnent, shall be
subj ect to the approval of the Contracting Oficer. Verification of
current calibration for each respective item of equipnent, as approved by
the Contracting Oficer, shall be provided by the Contractor prior to use
of the equi prent on the work. All records produced by the equi pnent shal
be inspected and certified as conplete by the Contractor's Quality Contro
Representative and included as a part of the Daily Quality Control Report.

3.3.6 M scel | aneous | nspections and Test Records
A copy of the records of all inspections and tests, as well as record of
corrective action taken, shall be included in the Control Plan and
furnished to the Contracting Oficer as a part of the Daily Quality Contro
Report.

3.3.7 Reporting and Certificates
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Al'l nmeasuring, plotting, and recordi ng equi pment and procedures shall be
subject to the approval of the Contracting Oficer. Verification of their
calibration, certified by the Contractor's Quality Control Representative,
shall be furnished prior to use on the work. All records produced by the
equi prrent shall be authenticated by the authorized representative of the
contractor and then provided to the Contracting Oficer with the Daily
Report of Operati ons.

3.4 DAI LY REPORTI NG REQUI REMENT

The Contractor shall prepare and maintain a Daily Report of Operations and
furni sh copies daily to the Contracting Oficer. A copy of the form
prescribed for recording the required information and any further
instructions on the preparation of the report will be furnished at the
preconstruction conference noted in Section 01005. The Contractor shal

al so furnish the following itemdaily to the Contracting O ficer during
dredgi ng operations:

(1) Copy of dredge leverman's | og

(2) Records of dredge punp vacuum and pressure gauge readings
-- End of Section --
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